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— ♦— 

Part I.— HISTORY, LITERATURE, &c. 


No. III.— 1867. 

* 

m 

On the Arabic Element in Official Hindustani* — No. 2, By 
J. Beames,’ Esq.y B. G* 8. 

[Beceived 23rd July, 1866.] 

“ If Hindustani, adopted by us as the future general language of 
India, is to be a language and not a jargon, it must become so by 
means of its alliance with Persian, the speech which all Indian Maho* 
medans have at their heart, and use as the feeder, or channel of other 
feeders, for all their abstract thought, their politics, science, and 
poetry.”* 

This extract serves as a fitting text to the subject which it is my 
aim to illustrate. In a former paper I gave an outline of some argu- 
ments in^ favour of the present Arabicized dialect of our courts, and as 
the little literature which the language possesses is written in the 
same style, the following remarks may be considered as applica- 
ble to the literary style also. In the present I propose to review 
the assertions of the upholders of the opposite opinion, which 
may briefly, and I trust fairly, be stated thus In writing or 

* Quarterly Eeview No. 234, page 617 on “ Vtob^ry’g Travels in Central 
Asia.” 
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speaking Hindustani, if you have two words to choose between, one 
Hindi or Sanskrit, and the other Persian or Arabic, it is better and 
less artificial to use the former ; and the Arabic and Persian words 
already in use in Urdu are for the most part wrongly used, and arc 
often very corrupt forms of the genuine words. There are thus two 
arguments : the first, a political ; the second, scientific. I will 
examine the political or historical argument first. But I must premise 
that I consider the whole question as one for the student rather than 
the statesman. Dr. Fallon, a vigorous partizan of the Hindi school, 
writes, somewhat complacently, thus :* “ The Urdu language needs 

direction ; but the natives have neither taste nor learning for such 
a work. The task must be performed by European scholars, and the 
Government of the country.” I would ask the author whether, in 
all the range of his comprehensive reading, he has ever met with an 
instance of a language having been created or guided by foreign 
scholars, or licked into shape by a Government. Is language, like law, 
a political creation ? Does it not rather grow up in the homes of the 
people ? Is it not hewn out of their rough untutored conceptions ? 
Docs not its value consist in its spontaneous and unconscious growth ? 
Are not its very irregularities and errors, proofs of the want of design 
that attends its formation ? 

Or again, can a stranger guide the native mother in choosing how 
to talk to her child"? If it be difficult for foreigners to influence a 
language in a country where women enjoy the same freedom as men, 
how much more hopeless is the task in a country like this, where the 
mothers of the people are inaccessible and invisible? 

No, we cannot influence the speech of tliis people ; they have formed 
it for themselves ; they have, before we came on the scene, chosen 
Arabic and rejected Hindi. It is not true to say that they prefer 
Hindi, and that we have forced on them Arabic. It is not cprrect to 
say that pedantic munshis have created for the use of the European 
officer a dialect unknown to the majority of the people, and the use 
of which severs him from them, and gives the keys of communication 
into the hands of a single class. The use of Arabic and Persian 
words pervades every class. I, and many other officers, know that 

* EDglish-Hinrlustani Law and Commercial Dictionary by S. W. Fallon, In- 
troductory Dissertation, p. xviii. ad fin. 
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when we go alone and unattended into a native village, we can con- 
verse readily with the commonest people ; and I have found the 
Arabicized style, which I, from deliberate preference, always employ, 
quite ihtelligible to the ryot and the bunnia. This people formed 
their own language, and we may rest assured they will continue to 
develop it in that direction which they feel to be best. It is true 
that Hindi is the speech of the lower classes, but how many Arabic 
words have invaded even the lowest Hindi, because the national 
feeling has adopted Aral^ic as a sign of cultivation. The scholar may 
lament that it is so, just as some scholars lament the disuse of Saxon 
words in English, but the lamentations of the scholar do not hinder 
the progress of the language. 

“ Hindi is more native to the soil, and lies closer to the hearts of 
the people than Arabic or Persian, and its use is therefore preferable 
to that of the last named languages.” This is i\\Q political argument 
of the Hindi school. Dr. Fallon* puts it thus : “ Hosts of Persian 
and Arabic words have been introduced hj natives of the country (the 
italics are mine) who affect a foreign tongue, and make transfers in 
the mass out of worthless books imperfectly understood. The true 
vernacular is overwhelmed, thrust aside, and scornfully ignored.” 
And again, The vocabulary of the Indian Courts of Judicature is not 
absolutely without a few Hindi phrases. Still, a very large propor- 
tion of good Hindi is systematically excluded by ignorance or bad 
taste, or, worse still, from corrupt design. Words which are conti- 
nually in the mouths of the people, the current speech in which men 
in town and country buy and sell and transact business, the mother- 
tongue of the peasantry and indeed of the great bulk of the nation is 
repudiated for a foreign, high-sounding phraseology. But a people's 
vocabulary is not so to be set aside. The few have seldom yet suc- 
ceeded in substituting their language for the language of the many. 
Beaten 8ff from the courts and public olHces, native Hindi still lives 
in the busy mart, and in the familiarities of social and domestic life. 
In the pithy sayings, proverbs, ainl national songs of the country, 
dwells a spirit and an influence beside which the foreign and less 
familiar speech seems feeble and flat. These Hindi phrases have 
deep roots in the habits and associations of the people. They come 
* DisBertation pp. xii. ziii. 
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tome to the feelings and the understanding of the highest and the 
lowest. They possess a living power, universality and force of expres- 
sion, which can never belong to the Arabic and Persian platitudes 
that are thrust in their place. 

Now all this is very good and very eloquent, but it rests on false as- 
sumptions. It assumes that what is true of some classes of the population 
is true of the whole. It puts aside entirely all the rank and education 
of the country — it puts the peasant on a pedestal, and requests us to 
accept the barbarous and antiquated jargon flhat falls from his lips as 
the model of our speech, and as the vehicle for the expression of 
intricate philosophical argument, close legal reasoning, delicate and 
refined discussion on art, science and politics. 

A second erroneous assumption is, that we have to thank our law 
courts for the abundance of Persian and Arabic terms in use in Hin- 
dustani. The fact, however is, that our native clerks use nine-tentlis 
of these words, simply because they have been used for five centuries 
past as legal terms, and use has conferred on them a conventional 
meaning, which no other woixis possess. The native press, in discuss- 
ing matters of a purely unofficial character, uses the same phraseology. 
The style of Abul Fazl and the Sih Nasr-i Zahiiri is the model of all 
native composition. And this arises not from pedantry or affectation ; 
the reasons of* it are to be sought, first, in the circumstances in which 
the early Musulman invaders found themselves ; and, secondly, in the 
constitution of native society from those times to this. 

Who, then, were the founders of the Urdu language? They 
were a mass of Turks, Tartars, Persians, Arabs, and Syrians ; with 
whom were amalgamated many of the middle and lower classes of 
Hindus ; principally, perhaps, the adventurous trader,- who goes any- 
where to gain money, and the idle scum who ai-e always attracted by 
an army. If we further ask what were the rnateriaL from which this 
heterogeneous mass could compound a lingua franca^ we find, of 
indigenous dialects, Sanskrit and Hindi ; of extraneous ones, Arabic 
and Persian, and various Turkish dialects. They had to introduce 
a new religion, a new government ; systems of policy and organization 
new to India ; rules of etiquette ; the social habits and refinements of 
a town life ; new articles of clothing, furniture and luxury ; philoso- 
phical tenns ; terms to express new processes in the mechanical arts. 
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To what source should they turn for words to express these ideas ? 
The Brahmin and the Rajput stood aloof from the casteless strangers. 
Sanskrit therefore was probably very little heard in the camps of the 
GI-hori*or the Khilji, and still less in those of Timur or Baber. 

Words of Sanskrit origin, but more or less mutilated, were heard 
from the lips of the lower classes, who also used a vast number of 
Hindi words, e. words cither of Sanskrit origin or not, but so far 
altered from their original as to become new words.* 

Let us now go throilgh some of the words which we may suppose 
offered themselves to the invaders as native terms to express their 
new ideas, and I think it will be seen that none of these words were 
really available. 

In the first place the new religion was Islam. To express the 
religious duties of that pugnacious creed in anything but Arabic was 
profanation not to be thought of. Hence the introduction of masjid^ 
namaz ^ rozd^ kitdh, id, and the words of tins class were unavailable, for 
even putting aside the profanation, words of Sanskrit origin could not 
express, because they did not contain, the requisite ideas. If any one 
doubts this, lot him think how far the Sanskrit and Hindi words 
written below represent the Arabic or Persian. 

Masjid Sanskrit — mandiram^ devdiayam ; 

Hindi — deivdla, nitif/ij mandar^ shiwdla^ {hdkurhdri, 

Namdz S. iirdrtliand^ nivedanam ; 

H. pujdj 2)dth, 

Rozd S. iipavdsa^ updsananij ahliojanam^ lanyhanam ; 

H. updSj lanyhan, 

Kitdh S. piistakanij grantham ; 

H. pothiy pustak, 

'Id S. parvva^ utsava^ ydlrd ; 

H. parabj tyohdr or tehwdr. 

Now it is at once evident that the adoption of any of these words, 
deeply tinctured with the hues of the Brahmiiiical creed, would at 
once have been fatal to the genius of Mahomedanism. These Sanskrit 
W’^ords therefore retained their place in the language with reference to 

* An example will make the distinction clearer : Rdjd I should call a Sanskrit 
word, because it retains its I’orm unaltered ; hilnihdnd 1 call a Hindi word 
because its connection w^ith the Sanskrit avilambcL is, though oudoubted, yet 
not at first sight apparent. 
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the belief of the Hindu, while for the new Muslim population, the 
purely Muslim words were retained ; and as nothing was displaced to 
make way for them, they were a clear gain to the language, enabling 
it to keep pace with the new religious development of the nation at 
large. Secondly, wordS relating to the government of the country. 
The mass of little kingdoms each headed by its petty rdjd^ a puppet 
whose strings were pulled by his Brahmin ministers, was to give way 
to the rule of , one supremo “father-king,” padshdh who should 
parcel out his dominions into satrapies or suhds ; and these powerful 
satraps again would divide their provinces into districts ; and the 
rulers of districts would portion them out into counties, and so on. 
Divisions of caste were to be ignored, all men were free and equal, on 
condition of paying their taxes duly. The sovereign acknowledged 
himself to be under no obligation towards his subjects. He was 
an absolute despot whose business was to rule, as his people’s was to 
obey. He was, however, expected to be accessible to the meanest of 
his subjects at ceitain times, and on the whole to do justice, though 
after a somewhat random fashion. How utterly inapplicable to such 
a system and to such a ruler would be the Sanskrit title of rdjd ; 
what a crowd of ideas and memories of another order of things would 
such a title bring with it. Would it not lower the great “ father- 
king” to the level of the petty knights he had just destroyed ? But 
the word rdjd, thou^i inapplicable to the sovereign, was not discarded ; 
it remained as the title of a high order of nobility, as it is to this day, 
and the Persian terms indicative of sovereignty are therefore positive 
additions to the language. 

It is unnecessary to go in detail through the long list of words 
relating to government introduced by the invaders. It is evident 
that a people’s language can have no words for idea« or things which 
do not exist in the country. Especially was this the case in India- 
Excluded from all but the scantiest commerce with the outir world, 
India had long believed herself to contain the whole of the inhabited 
earth, or at least to be the centre and greatest part of it. Like China 
in the presenTfday, India thought herself “ the central flowery land,” 
and had but dim notions of certain “ outside barbarians” who led a 
miserable life on the confines of space. When the new era of a vigor- 
^ 1 assume Padslidh to he pidr-shah,** father-king, like Ataheg or Ahimeloch, 
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ouB civilization and progress dawned on her, she was unprepared to 
meet it. Her religion, laws, customs and language shrivelled up at 
once, and slunk into holes and corners, and the statues of her gods 
which had loomed grand and terrible in the Jjvilight of Brahminism, 
looked poor, feeble scarecrows in the full blaze of el Islam. The conquer- 
ors were but little disposed to adopt the language of the conquered race, 
but even had they been so, that language afforded them no materials 
in which to clothe their ideas. Necessity stept in to aid inclination, 
and the result was a language full of imported words. 

But,” it may be urged, no one objects to a certain number of 
Arabic and Persian words ; many of them are necessary, some even 
indispensable, to the people : all we object to is the indiscriminate 
introduction of words which are not necessary, and for which the early 
Mahomedan invaders are not responsible.” I might answer this, by 
asking the Hindi school to tell me how they know at what date any 
given word first made its appearance in India ? On what grounds do 
they assert that the simpler and shorter Arabic words were introduced 
first, and the longer and more complicated ones later ? There exists 
no regular Urdu literature by wtich we can, as in English, mark the 
exact epoch of the introduction of a word. And this brings me to 
my second argument, that, namely, derived from the constitution of 
native society, during all the years in which the Urdu language has 
been growing, up to the present time. 

The conquerors were essentially one nation, though composed of 
very mixed elements. If they had adopted the language of the con- 
quered, in a few generations they would have become scarcely in- 
telligible to one another. In the present day an inhabitant of the 
Punjab just manages to make himself intelligible to a man of Patna 
by virtue of those few wprds which are now common to all Indian 
dialects, jiamely those of Persian origin, and the Hindi verbs and 
particles which have, thanks to the Mahomedans, become familiar all 
over the country. At the time of the first invasions hand was not 
used over a wider area than hhd^ pas than hhire^ uskd than okerd or 
wdkdi As the country was split up into a number of petty kingdoms, 
BO was the language into a mass of dialects. Hindi was not one but 
many, and so it is to this day. The service which the Mahomedans 
rendered to India, consisted in their taking one of these many dialects 
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and making it the vehicle of their Persian and Arabic, and thus dis- 
tributing it all over India. The Hindustani or Urdu language is 
therefore, from one point of view, not Persian grafted on Indian, but 
Indian inserted into Persian. The movement began from above and 
was imitated by the lower classes. 

At an early period of the invasion, large tracts of country were 
converted to the Muslim faith. All the Punjab west of the Chinab, 
and a great deal east of that river ; all the chief towns in the valley 
of the Ganges, and many villages in all parts of the country were 
largely converted ; and the conversion went on for centuries, and has 
not yet ceased. To all these converts Arabic became a sacred tongue, 
and as such lay and lies as near the hearts of this section of the 
people as Hindi. Speak to a Mahomedan rustic in Hindi, he under- 
stands you and talks to you in the same ; but speak to^ him in Urdu, 
and he will press into his service every word he knows of Arabic and 
Persian, to show you that though, through accident of birth, he can 
only speak a few words of those honored and sacred tongues^ he is yet 
not quite without knowledge of them. The rustic father sends his 
son to school to the village pedagogue, to learn what ? not Hindi, 
but Arabic and Persian. And then we are told that these languages 
do not lie near the hearts of the people I Why, I believe if the votes 
of the whole Mahojnedan population could be taken, an overwhelming 
majority of them would prefer to abandon Hindustani altogether and 
make Persian the language of the land. 

Among the higher classes in towns, who form the most intelligent 
and cultivated portion of the population, there can be no question 
whether Urdu or Hindi is most popular. It is in the towns that we 
find the stronghold of the Musulraan, and consequently of Arabicized 
Urdu. But on what grounds we are asked to set aside the towns- 
people and all the Mahomedan rural population, together^ with all 
cultivated Hindus who try to talk as much Urdu as possible, I do not 
see. Native society has been for five centuries so thoroughly leavened 
with the language of the Mogul invader, and the invader has so 
thoroughly made himself at home in India, and has so successfully 
maintained the claim of his composite dialect to express the progress 
and intelligence oHhe country, that all classes aspire to use it as a 
sign of good breeding and cultivation. 
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The language, to quote Dr. Fallon once more, “ in which men buy 
and sell and transact business” is not Hindi ; it is Urdu. If man and 
ser and chitdnk are Hindi, kimat and nirakhj mdlj saudd, and sauddgar^ 
jinSj 'mikm, hazdr^ and dukdn are Persian. If hdf is Hindi, ganj is 
Persian. Sarak, hail^ and gdri are Hindi, but pul^ sardi and manzil 
are .Persian. And so it runs through all the scenes of common Indian 
life ; you hear everywhere simple Persian words as frequently as Hindi 
in the mouths of all classes of the people. I appeal to the experience 
of all who know well the rural districts of this country for confirma- 
tion of this assertion. 

We may then safely state that to the higher classes throughout the 
country, to the Mahomedan rustic, to the townsmen in all districts, 
Urdu is as familiar and as well known ; nay, more familiar, than pure 
unadulterated Hindi. It remains only to discuss the question as 
regards the Hindu peasant. And it is in this connection that the 
want of uniformity between the various Hindi dialects requires to be 
brought out in a stronger liglit. Hindi is not one, but many. If we 
follow the advice of our purists, and try to talk and write only pure 
Hindi, we abandon the possibility of retaining one universally intelli- 
gible language and fall back into a chaos of a dozen or more different 
dialects. In advocating the use of Hindi in preference to Arabicized 
Urdu, •^Dr. Fallon’s school mean by Hindi those portions of Urdu 
which are of Indian origin j they mean the dialect which uses wuli^ 
iskdyUskd ; which says hond^ hotd^ hud^karnd, kiyd ; that dialect which 
has been* incorporated int# Urdu : the Hindi, in short, of Delhi and 
Muttra. But ten miles from Delhi itself I have heard wdJed for uskd^ 
ydkd iov'iskd. If we are to reject such foims as these and use only 
the Delhi Hindi, we are quite as far from reaching the heads and 
hearts of the mass of the population as ever. The great Bhojpuri 
dialect, for instance, is spoken throghgut eastern Oudh, Gorackpur, 
Benare^, Shah6,b^id, Sarun and Tirhut, and is more unlike the Delhi 
Hindi than Dutch is unlike English. I would ask a Delhi or upper 
Doab rustic to interpret the following from the evidence given in 
court in a dacoity case by a peasant of Champdran. Okerd dwdre 
gdrdhd sunilin^ sagare log dhdwalan, ign ddi sau j ana jamtlan, ghare 
sam(l^ela 7 iy sagard dhan^ chipd^ lofa^ dhdn^ chdwal sdthi Idf lelan^ dheri ^ 
toralany phin niksalan^ dru mushdl hhig cZeZflw, temhhdgalanj t'hom a* 
P'shddwa chaliet gelin^ t'eJeho chor pakardil geV* 

19 
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This is pretty simple, especially when written down clearly on 
paper, hut when heard from the mouth of the witn^s, mumbled and 
half pronounced and spoken with the rapidity of a steam-engine, it is 
not so easily caught. It means ; “We heard a noise at his house. 
Every one ran [there]. There two hundred men were collected. 
They entered the house. They looted all fiie property, platters, lot^, 
rice [of three sorts] ; dhdn, [unhusked] ; chdiouJ^ [husked] ; sdthi [a 
species of Bhadai rice]. They broke the granary ; then they came 
out, threw away their torches and fled. Then I and Parshdd pursued, 
and one thief was caught.” 

Does Dr. Fallon wish us to fall hack on this dialect, for instance, 
with the certainty that by using it we render ourselves unintelligible 
to one-half of Indi^ ? or arc we to use some other dialect, unintelligi- 
ble to this half? Or again is each Englisliman to use the dialect of 
the district where he finds himself, and have to learn a new dialect at 
each change of station ? 

If in reply I am told that the language meant by Hindi is the dia- 
lect of liai and liud^ hartd and hiyd ; and not that of hhd and hhdil, 
harat and Itaralan^ nor that of die and child ;t nor that of hundd 
and hoyd 4 nor that of c/io, clia and chi ;§ and that a certain amount 
of necessary Persian words is allowable, I would ask where arc we to 
draw the line in Hindi between whatsis classical and what is provin- 
cial, and in Urdu between what Arabic words are allowable and what 
are not ? 


BemarJes on some ancient Hindu Ruins in the Garhwdl Bhdtur, — By 
Lieutenant Ayrton Pullan, Assistant Surveyor^ Great Trigono- 
metrical Survey, 

[Receiyed 6th Juno, 1867.] 

While engaged in surveying a portion of the dense forest that skirts 
the foot of the Himalayas between Garhwal and Rohilcund, I dis- 
covered a very remarkable temple and a number of carved slabs 
scattered through the jungle. These ruins have hitherto escaped 
notice, owing to the dense jungle in which they lie hidden. The 

* Bhojpuri. t Tirhut. J Panjabi. 

§ Eajputana%nd Harrowti. 
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admirable preservation in which the temple still is, and the beauty 
of the carving on it, and the surrounding fragments, have induced me 
to raakp sketches of the most remarkable portions. I send herewith 
zincographs* from my sketches, trusting that with the following brief 
account, they may prove investing to the Asiatic Society. 

In January last, while in the Ghandipdh^ Sev^liks and near the 
site of an ancient but now ruined village called Mandhal, almost six 
miles east of Hurd war, I found among the grass the carved figure of 
a Bull ; following up my discovery I came upon a small temple of 
exquisite carving and design, the figures on the frieze in fine alto- 
relievo and the whole arrangement of the fa9ade perfect. 

Round the temple, which was eight feet in height and six or eight 
feet square, were scattered a number of carved slabs, a group of 
wrestlers, Ganesh with his elephant head, and some gods under 
canopies so very Buddhist, as to remind me of “ S^kya Thubh^” on 
the drawings of the monks of Zauskar and Ladakh. 

The temple itself stands on a platform or ‘‘ chabutard,^' twenty feet 
square, and at each side is a trench pr drain which was probably intended 
to cairy off the water, and leave the flat square dry for worshippers. 
Beautifully executed heads terminate the trench at the four corners : 
on the south a woman’s head and bust, at the west a lion, at the 
north a ram ; the east corner is broken and defaced. These heads in 
form and execution brought to my mind most vividly “ the Gargoyles” 
on the gothic Cathedrals of JSurope. 

Scattered about were two or three large capitals and shafts of pillars, 
evidently djclongiiig to a building of far larger dimensions than the 
small one now standing. The frieze and doorway faces the south ; 
the northern door is much plainer, but I would draw attention to 
one of the pillars shewing a stag under a tree which is identical 
with the ©stag and tree on a silver coin found by me two years 
ago near Bctnit in the Saharanpur district, and attributed to the 
Mahardja Amojdha ; the coin is now in the possession of Bdbu 
RajendraUla Mitra of Calcutta. Inside the temple lies a square carved 
slab, cracked by a fall, bearing a fine three-headed deity. This 
throe-headed god occurs on most of the slabs throughout the 
Terai, and is conspicuous on the lingam found tiear Lai Dh&ng. 

* These zincographs may be seen in the Library of'the Asiatic Society. Ed. 
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WLetlier# the stag and tree, common alike to temple and coin, gives 
a clue to the builders ; whether it suggests a stream of Hindu civili- 
zation driven by persecution into the untrodden forests of thg Terai, 
like “the pilgrim fathers,’' seeking in the wilderness quiet to 
worship God after the fashion of their fticestors ; or whether it may 
perhaps go to prove that in time past the deadly fever-smitten Terai 
was not deadly, but a cultivated country filled with villages and 
inhabitants ; — ^these points I leave for antiquarians to decide. 

About eight miles further east in tlie Liini Sot, a naiTow stony • 
ravine running down from the Himalayas, I found some more slabs, 
one with a beautiful female head, and two or three large pillar 
shafts and cornice-mouldings, similar to those at Mandhal. After a 
long search I could find nothing further ; but an old Brahmin who had 
a cattle “ got” in the ravine, told me that twenty years ago several 
fine figures, slabs, &c, were carried away to Jayapur and Gwalior by 
wood-cutters from Central India. 

Four miles further east, I came on the ruins or rather indications 
of a city (the place is now known as Pdiuluwala) near the police 
jungle chauki of Lall Dhaiig. Here after an hour’s search I at length 
lighted on the object of my visit ; I found the ground beneath the tall 
tiger grass and tangled bamboos covered for a couple of stiuarc miles 
with heaps of smati oblong red bricks, interspersed with carved- slabs 
of stone ; but the most singular and beautiful relic was the last to 
reward my search; this was a stone “ lingam” of most exquisite 
work, half buried in the ground, but when excavated, standing three 
feet high and carved on three sides. 

Forty or fifty small chirags were turned up by my servants, 
while excavating the “ lingam.” The people at Lall Dhang told 
a similar story to the Brahrtiin at Ijiini of figures and slabs 
that had been carted away to the plains at different l^iines. At 
Pdnduw^^ I observed three or four evident indications of founda- 
tions of houses, and in one place a half-choked canal of good 
stone work, wdiich had brought water doubtless to the people of the 
buried city from the cool hollows of the Bijinagar “ Sot.” A large 
stone, six feet in circumference by three in diameter, also lay 
near the foundation of one of the houses of bygone Pdnduwdld. At 
Mawakot, a Boksar village in the Terai, eighteen miles east of 
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P6.nduwald, I found some more slabs, some of the three -headed 
divinity and one bearing a very curious figure. An old Brahmin, 
a resident of the village, told me that it represented “ Jangdeo 
Kum^ir.” The mailed figure with his armed supporters seemed 
almost an ancient gothic bnight, but the curious tracery of fishes 
surrounding the warrior, somewhat destroyed the illusion. I found 
nothing more worth recording during my stay in the Terai, but 
I came on continued indications of what once had been : here a 
chipped and broken cornice near a cattle Got.” stuck up on end by 
the ignorant Paliaris as a “ Deot^,” there a great slab of hewn stone 
lying alo.ne among a clump of bamboos in the middle of the forest. 
That these remains extend through the whole length of the 
Rohilcund and Kumaon Terai, I should think there is little doubt. 
1 was told that at R^mnagar in the Kumaon Terai, there were 
some very fine slabs and carved stones, but I was unable to make my 
way there. • 

My remarks on these interesting relics are of necessity meagre, but 
I hope that my drawings may induce some of the antiquaiians of the 
Society to throw some light on these ruins in the wildcmess. I can 
find no mention of these ruins in Batten^s work on Gurhwal and 
Kumaon, although that writer mentions the Dwarahdth frieze and 
carvings in Kumaon. I believe I am the first Euiopean who has seen 
tlie Mandhal temple, or indeed any of these ruins, as none of the dis- 
trict or forest officers had ever heard of their existence, until I men- 
tioned them. 


Notes on ancient Remains in the Mainpuri District, — By 
C. Horne, Esq, B, C. S. 

[Received 8th June, 1867.] 

AsaulL — This large village is within two miles of Mainpuri to the 
north east and can be best approached by the old cemetery, from 
which it is perhaps three -fourths of a mile distant. 
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Crossing an usar’^ plain, and passing through the village of 
Sikandarpiir, you see the village of Asauli picturesquely perched 
on its mound, which rises some forty feet from the level of th^ plain. 
At one end is a large native brick house used by the Kdja of Main- 
puri during the mutiny, whilst at the other (the east) are swelling 
mounds covered with trees. But ere you can reach the said village, 
you have to go a long way round to avoid the extensive sheets of water 
which environ it on three sides, and which have been caused by the 
earth excavated therefrom to raise the mound. 

Entering by the east, one at once notices a large heap of stones, 
&c. on a small mound, and here one naturally looks for the Buddhist 
temple or “ chaitya” which certainly faced the rising sun. 

Nor is one disappointed, for amidst the mass stands a stone with 
a deity thereon carved, now called by the villagers ‘‘ Giilpib-Debi.” 
This is represented in the rough sketch given below ; it is held by 



me to represent “ Vishnu,’* the supplanter of Buddh in this instance. 
This slab may, however, have formed part of the temple, and havo^ 
been placed to the right or left of the entrance, as in the later 
Buddhist temple many Hindu deities were admitted. The carving 
about the figure is very rich and characteristic of the period I would 
assign to it, viz. circa 500 a. d. 
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The large squared blocks of kankar forming the original founda- 
tion are, many of them, still in situ— and the building will appear 
to have been of some size and of the usual crucial 
farm. The length of the cross is not easily ascer- 
tained. A single cornice block will, however, give 
some clue to the size of the structure as it measured 
34" deep by 20" wide. 

Several heads of Buddh, carved in the conventional style, were lying 
about ; whilst two niche ornaments revealed him sitting in contem- 
plation, and several lintel stones two feet ten inches in length, shewed 
that the sanctuary had been richly carved. There were remains of 
sundry cruciform capitals, and of single and double bases for pillare as 
well as of the pillars themselves, but the most curious piece of carving 
to be seen there was a long slab of kankar, a basement moulding 
which I have figured below. It will be observed that it consists 




entirely of elephants seen fronting one. It measured eight feet one 
inch, and in this space there were five elephants. Another portion 
of the same basement moulding was found in the village, as also 
thjt of a frieze of demon faces which may possibly have foimed 
part of another building. 

Amongst the ornamental carvings were several settings of “ virdj’* 
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or jewel shewn zn the margin ; whiht the 
over-branching vase does not fail to assert 
its prominent place. ' 

There were also remains of statues jof 
both male and female figures nearly nude, 
with elaborate waist-belts ; but these 
appeared to me to belong to a time when 
the sensuous Jains were supplanting the 
Buddhists. 

It is very curious to trace on these 
stones records how the purer faith of 
S'^kya Muni mingled and became in- 
corporated with and debased by the 
grosser superstitions of S'iva and Vishnu 
— to see how the pure and, so to speak, 
classical severity of rendering of the 
human form gave way to tlie sensuality 
of engrafted creeds — how S'akya him-* 
self became adorned, needed clothing to cover him, instead of that 
wondrous veil of drapery generally indicated by merely the faintest 
waist-line or mark across the thigh, and required “ tika” marks and 
tiara, how the forms of his attendant female devotees bent and twisted 
themselves with their distended busts, and how, in truth, the small spark 
of light S'akya had revived died out. Again, wandering about the 
village, one finds everywhere traees of carvings on blocks of stone built 
into walls. See below. These much resemble those at Malaun which 
I have before described. 




Some are like the figures at Mathuri and Bhilsa ; whilst I could «iot 
find that any Hindu temple had ever taken the place of the original 
Buddhist or Jain structure, in which, as afore-noted, it is probable 
that some of the Hindu Pantheon had found a place. 
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The mound is of great extent, running nearly east and west. It is 
perhaps half a mile long and of about the same width, and in former 
times there probably stood a large Vihar or convent on its western 
end, where it is highest. 

Near this were lying six large stones very richly carved and^ good 
preservation. The carvings upon them appeared to be metaphorical 
representations of the seasons. They are said to have been dug out 
from near where they are now lying some years since, and the stones 
(sandstone) appear quite fresh. 

On one, five feet in length, S'dkya is seated on a tortoise. Two 



devotees kneeling, hand or offer vessels ; whilst 
from his head springs a tree, going off into scrolls 
in the bends of which are lotus blossoms. On 
two or three stand little elephants, and on the 
others there are “ chakwd chakwi” or Brahmani 
ducks billing and cooing, or sitting alone preening 


their feathers. 


On either side is a panel, much defaced, but upon which kinnars” 
or cherubs may yet be seen, and again beyond these on either side are 



MO 
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amatory groups — very Jain— viz. to the left a man playing a tom-tom 
with a woman holding her hands over his head ; to the right a man’s 
hand on his heart vowing devotion, whilst the woman is scorning him. 
On another large stone, half of which is wanting, is Buddha rested 
in the middle, the Navagraha” or nine planets right and left, with the 
sun and moon on either hand closing the series. This stone is clearly^ 
early Hindu. 



I append an outline of a portion of another carving which appears 



allegorical, although I am unable to make it out. 
I also send an outline of a pilaster found by me at 
Bichaman on the Grand Tinnk Road about six 
miles distant. Besides being of unusual design, 
it is pierced with a large round hole, and may 
possibly have formed part of a railing like that 
found at Mathurd. 

The bricks about the village were not large, and 
I imagine that in early times, the use of squared 
kankar blocks for religious edifices was universal 
in places where stone is not found. The camngs 
above described were on sandstone which may have 
been brought from Agra or elsewhere. It is, 
how^ever, clear from what I have above noted that 
Asauli is worthy of a visit by any passing Archaeo- 
logist. 
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Anjani, About thge miles north of Mainpuri in the cross-road 
oadiag to Eta lies this village, and the road to it is cut through the 
base of the largo kliera or mound which attracts the attention of the 
Archasologist. To the left (in west) for a very large ext mt is low 
marshy land caused by the extensive scooping off of the surface earth 
or the purpose of raising the mound to the right, on which, in very 
early times, stood Buddhist or Hindu buildings. 

At present the summit is occupied by a small mud fort surrounded 
by a trench, which I was told was thrown up in Lord Lake’s 
time by the Naw^b of Lucknow, whose authority was acknowledged 
hero. 

Close by and still ujfbn the crest of the mound which is of great 
extent, appears a heap of stones, and this upon closer examination, 
proves to have been a Buddhist chaitya” or outlying chapel to a 
large building. 

The basement would appear to be in situ, and stands in the 
middle of what was once an enclosure of 24 by 18 paces in extent, 
its longest face being toward the south. The foundation of the 
♦enclosure wall has been dug out to^ the extent of several feet, which 
reveals the fact that the whole of this part of the mound consists 
of brickwork laid in mud and the bricks being from 14" to 15" 
X 10" X 2|" in size. 

The “ chaitya” was constructed of kankar blocks ; although some 
small portions were of Delhi sandstone. The remains, however, scat- 
tered through the village, shew that there must once have been a very 
large building here with columns of considerable diameter ; and from 
their character, I am inclined to assign a date coeval with the decline 
of Buddhism. 

The sheet of illustrations herewith sent, (Plate VII.) shews that the 
line of RfjJtshas’ or demon heads, bears the character of the Buddh Gaya 
restoration? and of many found at Benares and Jaunpur (figured in the 
Journal) presumed by me to belong to the same . period (Fig. 1). The 
original cruciform capitals (Figs. 2 and 3) and chessboard (“diaper” 
of Col. Yule) pattern, Fig. 4, betoken great antiquity, whilst the find- 
ing in one place of the eight feet of cornice would seem to indicate a 
larger “ Sinhfisan” or idol throne for the figure of Buddha than could 
have been placed in the little “ chaitya,” 
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The Hindus would seem to have adopte^the said chaitya, for I 
found three broken “ nandies” or bulls and three slabs covered with 
Krishnas in relief. The carved stone corner of a lintel, Fig. 7, might 
have belonged to the chapel, and a small clasped hand found in the 
spot was probably that of one of the “ Kinnaras” or angelic cherubs, 
such as are generally placed around the figure of Buddha. Very many 
stones were found covered with, what I believe to be, early Hindu cutting, 
(Fig. 10,) whilst the band of carving Fig. 4 is of a very early type. 

I hold therefore that there are good grounds for believing that there 
was once a Buddhist institution (a Vih&ra probably) on the spot with 
its outlying chapel, which latter was appropriated by the Hindus, for 
the worship of first, Siva, then Krishna and^then — allowed to go to 
ruin. The drain^stone^from the Lingam, shaped out of an old block, 
is still there projecting over- the original step ; although the emblem 
of Siva has departed, and no reverence would seem to be paid to the 
spot by the present villagers, whose zamindar kindly sent me one of 
the finest of the carved stones, (Fig. 11,) without any object! oh. 

Karimganj, About five and a half miles north of Mainpuri, towards 
Eta upon the cross road stand the large village of Karimganj. Appro-* 
aching it from the north, a large mound, a short distance from the road, 
attracts attention and appears worthy of investigation. 

This mound, which is of very great extent, being at base 530 by 
880 paces, and which, has been formed in ancient times by the heaping 
of the surface earth brought from a long distance, stands between forty 
and fifty feet above the level of the country, and upon its crest has 
been erected in more recent times a mud fort. The level of the general 
raised surface being taken at ten feet, this fQrt rises yet thirty feet above 
that, and presents a veiy picturesque aspect in its decay. (Plate VI.) 

Three sketches and a plan accompany to give an idea of the above. 
The whole mound is strewed with broken pottery, which ip, account- 
ed for by the fact that a village used to stand upon it, but has since 
been removed leaving only these traces. The kherd” or mound is call- 
ed by the villagers ‘‘ Kh4n Bahadur k4 Kherfi,” and this would appear 
to have been the name of the petty chief who, subordinate to the 
Naw&b of Fatehgarh, built the mud fort in the time of Lord Lake. 

I the mound most carefully ; but could not find anything 

in situ, except a few bricks and these of no unusual size. The fort 
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IB composed, as before stated, of snrface (here “ saltpetre’^) earth. 
Hence the mass of mud is gradually disappearing, being dug out and 
taken away by th^ villagers to manure their poppy crops, and thus 
in the course of time the whole of the upper mound will be levelled- 
But, although there are no remains “ in situ,’* there are plenty 
around the largo well -mouths and scattered throughout the village, 
and I feU*bjoin a small sheet of illustrations (Plate VII.) to shew that 
there must have been in later Buddhist or early Hindu times, ^ 
building of some pretensions on this spot. Here too I observed for 
the first tirafe, kankar blocks, %ith the main lines of the carving sunk 
deeply in them, and the whole face of the stone covered with fine lime 
plaister which was admirably moulded. 

The patterns thus pioduced abounded in cuived lines, an illustra- 
tion of which is given in Fig. 3 ; they resemble those used in the 
temple at Malaun (distant peibaps twelve miles) and in the “ chaitya” 
at Anjani, two or three miles distant. 

The whole country appears co\cred Avith kheras, upon which many 
of the villages are built, and my own house here stands on one. So 
that I hope to discover many mpre sites of ancifent buildings, the 
remains of a very thickly populated Buddhist state. 

Thdicurd, Leaving Kaiimganj to the west and proceeding due 
east over the largo “ jhil” or marsh and some barren sand hills for 
about 12 miles, one comes to Thakura village, on the farther side 
of which, under some noble trees are the remains of an early Hindu 
temple. 

These remains, some illustrations of A\hich accompany, (Plate Vt.) 
are curious principally as shelving how the Hindus adopted the 
Buddhist forms of ornament, and giadually changed them until the 
ancient style was lost or blended with the more corrupt modern 
one. 

The material Uvsed throughout appears to have been block kankar, 
^which is a most intractable stone, being much like a solid sponge, and 
the people deserve great credit for the way in which they have worked 
it. It is I believe softer when first dug than it afterwards becomes. 
The people of this village were very ignorant, and as they had a 
lurking reverence for the stones I brought none away. 

The drawings on the plate may be thus described. 
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Fig. 1 is the small enclosed shrine, built with squared kankar 
blocks. 

Fig. 2 is a more recent capital. 

Fig. 3 is a very singular capital, for a round pillar 11 inches in 
diameter, in which the ancient cruciform shape is retained. 

Fig. 4 is an odd ornament, curious but ineffective. It must have 
been placed over a window. 

^ Fig. 5 is an extremely handsome ornament of the same kind for 
placing over a window or niche. 

Fig. 6 is a portion of the ornament always found in the projecting 
faces of old Hindu temples, the form of the capitals is singular, whilst 
the “ viraja” or jewel of Buddha thus set, has become a flower, subse- 
quently often used in ornamentation. 

Fig. 7 is a portion of a similar ornament. The form of the capital 
resembles some seen at the cave temples, and is essentially Buddhist 
in design. 

Nonaird, This largo and ancient village stands on a very extensive 
mound which rises from the plain to a height of about 40 feet. It is 
perhaps IJ mileS north of the Grand Trunk Koad, and about the 
same distance from the Police Post and Canal Chauki of Dhanahdr, 
and nine miles from Mainpuri. 

The name savours of “ salt,’^ and we find that until quite recently, 
from very ancient times, there was a largo saltpetre manufactory at 
this place. Doubtless salt was also formerly made, and hence tho 
name from ‘‘ nun,” salt and “ nonaira,” salt-maker. Although tlio 
mound is so extensive, there is no marsh or “ jhil” around the vil- 
lage. It would seem to have silted up, and the lauds are now 
watered by a branch of the Ganges canal. 

On the eastern spur of the mound, I, as usual, found tho traces of tho 
foundations of an ancient religious building ; whilst to the north stands 
the fort, in tho construction of which have doubtless been employed 
most of its materials, as remains of heavy cornices were seen crop- 
ping out of the foundations. 

Enough, however, remained to shew that there had been a small 
Buddhist chaitya” with a Jain ceiling. I subjoin a few drawings, 
(Plate VIII.) and would draw attention to Fig. 1, which represents the 
boar incarnation of Vishsu, or the “ Vardha-avatfir.” He is accompanied 
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by the sakti’’ or female energy — his wife Vaiihi and I observe 
that Moor in the original edition of his Hindoo Pantheon has a vefry 
similar figure on plate 6. 

Figure 2 shews th^ centre boss of the Jain ceiling, whilst Figure 3, 
gives the details of an architrave of the most ancient type. 

Figure 4 is curious, as shewing how ^he same plan of eaves-stones 
was adopted over the small windows, cut in imitation of wood, as found 
by me at Saidpur, Juanpur and Benares. 

Figures 5 and 6 are also representations of very rough and ancient 
carvings. 

Figure 7 represent the projecting entablature, of which I found 
several portions, and which is very finely finished. 

Figure 8 shews a portion of the original shrine. It is extremely 
worn, although the kankar in which it is cut, is of the hardest 
description. 

Figure 9 has also been originally well cut ; but the wear of centuries 
has almost levelled the high relief in which it was executed. 

Figure 10 shews a detail which, ^taken in connection with two 
pillars found, proves that there was ^ smaller under shrine. 

Figure 11 is another instance of bricks carved with a tool. 

I was not able to find any large square bricks, commonly called 

Buddhist,” but many occurred of an unusual form, and%ie K^rindS. 
of Kdja Prithvi Sing, the zamindar of the village has kindly sent me 
one, which is at the service of the Asiatic Society, and which mea- 
sures 12|" X 9'^ X 4". The ornament represented#n Figure 11 was 
cut from such a brick, but the art of cutting and shaping bricks would 
seem to have been now entirely lost in the village. 

In spite of their thickness, these bricks are beautifully burnt, and 
each one is marked on one side. The lines with which they are 
marked ^pear to have been made with the three fingers of the right 
hand, having been very carefully drawn across the brick when fimt 
moulded. Amongst more modern (yet ancient) bricks I have often 
seen the mark, made with the finger. This I believe to have been as a 
charm, and to have roughly represented the trident. This mark also 
occurs as a mason's mark on marble at Agra, in buildings of the time 
of Sh^ih Jahdn and Akbar. ^ 

1 am not aw'ore of similarly ornamental bricks having been else- 
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where noticed, or described ; although I may here add that I found 
one carved into a capital at Sarndth, which may be seen by the curious 
at the Museum, Queen’s College, Benares. 

Mill dun. When driving on the Grand Trunk Road on my way to 
Eta, and 13 miles east from that place, I unexpectedly came upon an old 
temple, and as I have not met with any account of the same, I made a 
fcAV notes and drawings which may perhaps prove of interest to some, 
and which I therefore annex. The first thing which attracted my 
notice, was the size and regularity of the kankar blocks with which 
the temple had been built. 

They varied from 3' 6 " to 4' X 7" X appear to have been 

freely used by the officers of the Grand Trunk Road for bridge build- 
ing, for many miles of road. Jaswant Singh, the old Thdkur zamin- 
dar of the place, told mo that a certain “ Conolly Sahib” had taken 
the road right through the temple, entirely clearing away the southern 
arm of the cross, in which ancient form, the erection had been con- 
structed, and used Government vans at night to transport blocks 
of kankar, carved and plain, for his works ; whilst the “ oldest in- 
habitants” who professed to have remembered the occurrence, added — 

The kaidis (prisoners’) backs were brokeu by their weight,” and 
a third put in, Nay, but they were killed outright I” 

This is Merely mentioned, to shew the need of some officer to see 
to the preservation • of old ruins ; for the zamindar offered me as 
many stones ♦as I might require, and did not appear to mind their 
removal. 0 

But to resume my account. The only portion of the original 
foundation that I could find laid bare, was built with large bricks 
14" or 15" X 8 " X 2J" and Was 5J" in thickness, with a buttress 
extending 9 feet. The facing of the superstructure, was originally 
composed of the large blocks of kunkur formerly alluded to, and very 
little other stone appears to have been used. 

In Figure, No. 14, a specimen of the basement moulding is given. 
This is about 1 foot in depth, and is of the most ancient type. 
Sundry traces of Hindu restoration of an ancient B.uddhlst chaitya are 
apparent ; amongst others, a large lintel stone (of Agra (?) sandstone) 
with the peculiar frog-like crushed figures at cither end, so often . 
seen in modern Hindu temples at Benares and elsewhere. This stone 
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is fully 6 feet in length. There were lying ^bont, both in the temple 
and near a bridge three miles nemrer Et^ by the road side) many <mt 
blooks of kankar. 

OnS of them, figured as No. 10, bore traces of great anti^uityi and 
reminded me of some faces similarly arranged, which 1 had drawn Ot 
Benares : the type is a universal one. 

Many fragments of cornice were also lying there, all indicating a large 
building. Two of these are shewn drawn to scale in Figures 8 aud 4. 
Ornamental details, figures 2 and 12 indicate the date>of the work, 
the former being very bold and effective ; whilst the latter, in spite 
of the rough grain of the kankar, looks very rich. 

Moulding, No. 13 is ornameuted with the old denticulated pattern, 
and has a good effect. 

Figure 11, shews two tigers, more modern in their design. 

From the above it will be seen that the details of ornamentation 
were very rich, in spite of the uncompromising nature of the material, 
viz. porous block kankar. 

The temple was built upon a slight mound raised with earth, dug 
from the neighbouring marsh, no\^ nearly filled up by the ahnually 
drifting sand of this part of the country. The temple covered a 
space of about 75 feet square. 

The form would appear to have been oblong, I was able to 
recover two of the pillars, which had been originally used. It will 
he seen by figures 8 and 9, that they were of a very simple smi^ 
early style. 

The base figures in both and the central portion in each is eight- 
sided. Tie uppei recessed portion in Figure 9 has, however, only six 
sides. These pillars may have formed part of the same buildiifgj for. 
wo often find different patterns employed in one edifice. 

Figure 7^ represents an eaves-stone cut in imitation oi wood 
work. It probably covered some small door or upper light, and, as 
before remarked, resembles those found at Jiunpur (Pair Daraba 
anS Atola mosque) and Bajghat, Benares. The fi^ra of a sitting 
Buddha is still on the spot to point out who were the founders, 
although there are also several Hindh deities present in eflSgy on 
sundiy slabs of stone, to attest the subsequent appropriation, ^ 

Around the niches once occupied by figures of Buddha are handsome 
01 • 
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^Oiri^imeBts one of whicli, (32 inches by 24 isicbeB) hos been figured 
by me as No. 15. There were many others of the same character. 
We now come to the roof.' ,Of the central slab of this Buddhist (or 
as Fergusson would call it Jain’’) ceiling, I was fortunate ehough 
to find three portions, one of ^ which has been figured as No. 5 ; it is 
drawn to soa]^, from which it will be perceived that the central 
rose lotus blossom must have been 5' 4" in diameter. This would 
give a central chamber vault of at least 11 feet, or with the comice 
12 feet. The massiveness of the long slabs of block kankar^ must 
have been very great ; but they were not sufficiently strong to bear 
the weight of a large pipal tiee, which now stands upon this spot, 
and which doubtless helped much to cause the ruin. 

Arrived at the exterioi of the roof, we find a strange pinnacle, of a 
form new to me, one in which the form of the vase is not abandoned, 
but very well adapted. Vide figure 1. 

There were also built into the walls around, the remains of three 
kalasas, each of 3 feet diameter, which, doubtless, at a subsequent 
period, capped portions of the edifice. I also observed the fragment 
of a ve<5^ singular capital (figure not numbered) which would seem 
to have been used in the building. An emblem of S'iva has been 
erected in the centre of a wretched enclosure on the site, and the said 
enclosure is generally kept clean ; but except by the women, much 
sanctity does not seem^to obtain for the place. It is, however, the 
scene of many a festive “ mela” or fair, held at regular intervals, and 
for the convenience of visitors at which, the kankar blocks have 
been much scattered and rebuilt into small walls. The temple was 
undoubtedly of Buddhist origin, and belonged probably to the fifth 
or sixth century after Chiist. Of course, it was impossible to ifnd 
any mason marks, as these could not be well cut on kankar blocks. 
There was no inscription that I could discover, whilst my search for 
coins in the village produced nothing. 

These notes may prove the more valuable, as it is probable that in 
a short time not a trace will remain of this ancient ruin. • 

Karmli. — At the suggestion of General Cunningham, I drove over 
to Karauli, ivhich is about 11 miles north of Mainpnri, and upon 
the Grand Trunk Boad from Allahabad to Delhi, being 240 mila. 
from the latter place. 
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There is a magnificent grove, at the road aide, of gigantic tamAtind 
and other treea, under which are sc^tered some Mubammcdan 
and there are traces everyAvhere of this town having once fltmrished 
under *the Musalmati emperors, of whose coins obtained three 
or four, as well as two of the nail-headed character. These latter 
abound in these paits. A thorough search through th^ town shewed 
no traces of very ancient buildings in situ, although the old fort 
mound, now being levelled and converted into a ‘‘ ganf ’ or market 
place, may have been the site^f one. I, however, marked a1)out 
80 stones, i. e. block kankar and sandstone, which had once^ formed 
parts of a Buddhist erection, and all of which appeared to me to 
have been ‘bi ought from Malauu about eight miles distant. I have 
figured borno of those. Of Ne. 1, I found two portions; the rest of 
the cornice being at Maladn, and a band of the same pattern adorns 
one of the faces of the great tope at S^indth, and has been figured iu 
the “ Hesearchcb” of the Asiatic Society by General Cunningham. 

Figure 2 is tornnionly to bo found carved at the Atala mosque, 
J^iunpur, and on very early capitals. 

The forms shewn in Figures 4, 5, 6 and 7 indicate great antiquity. 
There are similar ones at Malafin and at many lother places. The 
basement moulding Fig. 8 is very bold, massive and effective, and also 
of a very eaily date. 

Figuie 9 is very singular ; but there may be doubts as to its agq. 

Cornice, Figuie 8, needs no special remark. 

Many of these stones were found built into the gateway of a new 
sarfii ; some were seen near the Old Fort or walls ; whilst othergt 
were used to form the months of wells. 

Fragments of three Aalasas, of a similar size as those found at Maladn, 
♦were also discovered ; so that the conclusion I arrived at was, that no 
building of aijy note in Buddhist times, had existed in Karauli, but 
that these remains had been plundered from Malauu, which would 
seem to have been used as a quarry for many years past. I find this 
district to be dotted over with high mounds of great antiquity, many 
of which" produce stones as heiein illustrated ; I hope to examine 
more of them. 

This fact, however, shtJIrs one that caution must be exercised in 
statements as to whofice stones have been taken ; l^r there may have 
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b6$n many small shrines or *^chaifcyas^^ in connection with monasteries 
Oft monnds, which latter may have been bnilt of bricks, which said 
bricks, which is commonly the case here, have been annexed and 
used by the surrounding villages. 

I can, I am sorry to say, obtain no written notice of these mounds, 
and they are far beyond the range of oral tindition. A collection of 
the best of these carved stones might be made here by Government 
at a very little ei^ense ; but no one in these parts appears interested 
in the subject. 

Jusrau^ visited February 13^A, 1866. About two miles west of 
Anjani village, described in a former paper, lies the village of Jusrau. 
It forms part of the titular of Mainpuri’s zaiiiindari or estate, 

and has, J have little doubt, been plundered of its best archseological 
remains in the shape of pillars and capitals by former residents of 
Mainpuri, from which it is scarcely three miles distant. The last 
attempt would, however, seem to have secured immunity for the 
future from these spoliations. ^ 

The “ oldest inhabitant/^ a grey-haired Brahman, informed me 
gravely, pointing as he spoke to a large block of kankar which had 
once formed part ctf the ancient Buddhist shrine at this place, that 
the Baja had sent for this to be used in T)iiilding ; that he bad laden 
it on a two-bullock cart 5 but that the cart had broken down and the 
bullocks been drowmed whilst crossing the river Isan, not very 
distant, in the sacrilegious attempt to remove it. He added tha^lie 
fresh cart and bullocks then sent by the Kdj 6 brought it back with 
ccasc, and restored it to the spot where I then saw it. So alarmed 
are the villagers, tliat they will not use the. smallest, plainest stone 
fpr any pui*pose, and in proof of their sincerity, .tliey shewed me their 
great need of a good well, saying that they were too poor to biirn^ 
bricks for it, yet they dared not use the blocks lying about in 
profusion. And this was the more curious, as the remains about to 
be desci'ibed, are thoroughly Buddhist, and not at all Brahminical 
in their character, whereas the village is a Brahman one. 

The cait track leaves the high road from Mainpurf to Etd, 
shortly after the 4th mile, and crosses a sandy expanse, now 
covered with crops of barley, until it^tenniuates in the village. 
To the cast of thUare remains of what had beeb formerly two village 
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Buddhist shrine, and these were all the buildings to he traced* These 
are both 50 feet by 30 feet, measured outside, and Mans Nos. 1 and^ 
sufficiently explain them. Each has a raised platform 19 by 12 feet, 
built ot well-cut kankar blocks without cement, i^nd quite plain. 
These must originally have risen from 6 to 6 feet, from the terrace • 
in which they stand ; for even now in one place the finished upper 
work is of that height, whilst in others, rubbish has accumulated. 
On these raised platforms were probably originally Imilt open chaityas 
as at Bakdriyfi. Kund. The remains of kalasas or dome caps, of 
5 feet in diameter, such as could crown a “ Vimdna” of 30 or 40 feet 
in height, evidence large buildings ; whilst the finding of several 
projecting face ornaments enabled me at once to state with ceitainty 
the original form of the building. See Figures 4, 5 and 9. 

The present residents of the village oall the ruins by the name of 
Jagat Devi’s temple, and they tell me that at the Holi festival, 
a great “niela” or fair is held here, when offerings of ghi ami lice 
are made to the Devf, who is neither more nor less than our old 
friend “ S'dkya Muni” or Buddha. The local name merely means 
“ The deity of the locality.” 

Buddha is to be found sitting in every niche in the sculpture, and 
there is, besides, the two small figures, one of which does duty 
for Jagat Devi, (Figure 5,) and another very well carved, some 
4 feet in height, of which I give a lOugh representation, Figiiio 
8. Nearly all the Buddliist ruins about here, would seem to belong 
to the time of the decay of the purer faith, and these aic no 
exceptions ; for we find the oinaments of the piojecting faces to have 
been the same at Anjuni, Kariinganj, Earauli and Malaun. Vide 
Figures 4 and 6. 

• Heie I saw for the first time on kankar, what I believe to be 
a kind pi mason’s maik ; Figure 11. The carving of the kige 
Buddha ih very well executed ; but the head has been knocked off 
and replaced minus part of the neck ; and the two upper groups of 
“ Kinnar^a,” or cherubs, are altogether broken away. The two tigers 
under the lotus, are the same as those I saw at Malaun ; the animals 
are something between a pig and a bear. The forms of these I saw 
in Behar, and aLo on a ^tone in Benares opposite to the Golden 
Jemple. ^ 
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ITo the right at base is the figure, su|j|posod by WJy. Sharing and 
me to be “ Surya,” the sun, and figured amongst the remains from 
Bhitdri in the Society's Journal, Vol. XXXIV, Part I. plate xvii. 
The lotus or glory around the head, is finely cut in relief, as^is also 
•the canopy. There were no traces of large bricks, but all seems to 
have been built of kankar blocks. In all this village, I saw no trace 
of the worship of S'iva, and truly, all fell down before, although 
many openly laugtied at this their Unknomi godiesB^ “ Jagat Devi,*’ 
the fear of whom was moreover shewn by their not daring to touch 
a stone of her forgier temple. 


Additional note on KaraulL — Since recording the foregoing notes, 
I have had several opportuiiit»es of examining ancient carved stones at 
Karauli. Chaudhari Laclihman Sinh is constructing a tank in steps, 
the entire facing of which, consisting, of squared kankar blocks, is 
composed of the remains of some very large and handsome Buddhist 
buildings, which, contrary to the opinion heretofore expressed by me, 
existed on the spot. 

These blocks, in number several thousands, were found when level- 
ling the mound or khera" for the purpose of laying out a large 
market. I subjoin a 4 )late (x) of some of the more remarkable, which 
need little explanation. There were besides, large and hantome 
mouldings and specimens of nearly all the carved ornamental banos in 
use in this class of buildings. As usual, however, there had been a 
reconstruction ; ^or I found two huge blocks of kankar with the tigers 
‘‘couchant" placed one on either side of the doorway; whilst originally 
tliey had been joined and formed the basement for a large figure of 
Buddha. • 

. The drawing No. 1, Plate X., represents what was probaljly at the 
back of the shrine, and resembles other portions found at Noner and 
elsewhere. It is very complete and curious. No one can say what may 
have been built into the tank-facing, but this is one of many instances in 
which valuable carvings have been lost. A few slabs were secured by 
me for a local museum, should such ever be established in Mainpuri, 

At the villagia of Rasemd, where is a" large and ancient khera, 
I saw remains oft small building, similar to some of those describe^ 
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in these^otes. This villages about two miles south of Karauli^ and I 
here secured a curious vase^aped pinnacle which well denoted the 
period of its construction. . 


Literart Intelligenob. 

A very useful handy-book on the Hindu law of adoption has just been 
published under the patronage of Honorable Prasanna Kumdr Tagore, 

C. S. I. It is entitled the Dattaka-Siromani, and contains the substance 
of all the leading treatises on the subject, including the Dattaha- 
mimdnsa^ ^he Dattaka-chandrikdy the D. nirnayay ilneD, Darpamy the 

D, Didhitiy the D, Kaurmxdiy the Dattaha Siddhdnta manjariy as also 
of an apocryphal treatise named the Dattaha Tilaka, The work has 
been compiled with great care and judgment •by Professor Bharata- 
chandra S'iromani of the Sanskrit College of Calcutta, who has also 
Supplied, at the end of each chapter, an excellent summary of its 
subject. 

Anglo-Pdli literature has received an important accession in an 
English translation of the Attanagalluvansa of Ceylon, by James 
d’ Alwis. Though professedly a history of the Temple IRr wih^ra of 
Attanagalla, it contains the chronicles of King Sangabodhi,' who 
reigned in the middle of the 8rd century A. D. In an elaborate 
prelace the translator has discussed a number of interesting questions 
regarding the Singhalese Chronicles of the Mah^-vansa and the Dipa- 
wansa, and of translations of particular passages in t^em by Tumour 
and others. 

The Librarian of the Sanskrit College of Calcutta, Pandita Jagan- 
mohan Tarkdlank^ra, has brought out an edition of the play of Chanda 
Kauaiha^ of Khemisvara. The author flourished in the court of 
MahipAla Deva of Qour, and his work therefore is about ^00 
years old. By a curious mistake the editor, confounding an epithet 
with a proper name, says in his preface that the work was written for 
the entertainment of a king of the name of K&rtika who flourished 
between four hundred and a thousand years ago. The subject of the 
book is the preeminence of truthfulness as illustrated by the story 
of Visv&mitra and king Harischandra. The Taftl version of this 
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tv^ork 18 well known under the name ^ Arichomdro,^ of ^’hich an 
excellent Engliah translation was, a short time ago, puhlished in 
England by Mr. Matukumdra Svamiof the Ceylon Legislative Council. 

The same editor has also published a new and very carefully revised 
edition of the Venisanh^lra of Bhat^a Ndr^yana, with a new commentary. 

Tlie learned professor J ayanardyana Tark^lankdra, to whom Sanskrit 
scholars are indebted for several excellent commentaries on ancient 
Sanskrit authors, has lately presented to the public a very useful little 
digest, named Puddrtha-tattvasdra^ containing an epitome of the Philo- 
sophy of Kapila and Kanada, The book will prove a great help to the 
students of philosoi)hy in the Sanskrit colleges of Calcutta and Benares. 

An original treatise on the mode of performing the ceremony of 
weighing one-self against gold, silver and other articles intended for 
presentation to Brahmans, Tuldddna-i)addJiati^ and a new grammar of the 
Sanskrit language (/i'Huhodham Vy(ikaranam\ have been brought out 
by the indefatigable Professor T^iranatha Tarkavdehaspatf of the 
Sanskiit College. The former will prove useful to those who hawe 
especial faith in, and the means to perform, the interesting ceremony 
of which it treats, but we doubt very much if the latter is likely 
to supersede the excellent compendium of Varadaraja, the Laghu 
Kaumudi'.^ 

To* the Persian scholar, we have to recommend a small volume con- 
tainiag two small treatises on Metre and Rhyme, the ^Ardz of Saifi, 
and t\\^ Kdfiah oi Jdmi, very carefully edited by the learned Shemitist, 
Professor IL Blochmann. 

In three old ^ptters found in the archives of the Asiatic Society, 
the late Colonel Wilford announced to Mr. Edward Colebrooke, the 
discovery of certain Sanskrit MSS. on geography, of which no notice 
has since been met with, and which seem not to be known to Sanskrit 
scholars. The works named are, 1, Bhavishya Purdna of 60,0(y) slokas. 
Thfi Purina of that name, according to the Vishnu Purina, should con- 
tain only 14,000 slokas. In the commentary on the second work on our 
list Jayasinha, “ who often speaks or is made to speak in the first person, 
says that he had in vain sent people all over India to procure it; he 
ascertained that it was not to be found, and supposed it no longer existed ; 
however near Allahabad he heard that it was in Trina guru Desa or 
Tibet, in the possession of Jnani guru, and that he got a copy from 



1867.] Literary Intelliyenee, 177 

him,*' Dharma Koaha^ol 700,000 a'lobas, compiled by order of 
Jayasinha of Jayapnr, who is«6aid to have sent the author to 
perambulate the Oangetic proviaoes. He was furnished with a Machiles- 
wara or compass, and a water clock which as he advanced shewed the 
COBS and its parts.** 3rd, Bhrigu Sanhitd, “ between 40 and 60^000 
s'lokas, all on geography,** 4th, Oarga Sanhitd, certainly about 2| 
lakhs of s'lokas.** 6th, Mddhavi Kosha^ “ entirely On geography. It 
consists of 10,000 leaves or above nine lakhs of s'lokas. It re<iuire« 
three men, or at least two very strong ones, to carry it. It is divided 
into 56 books describing the Chhapan Desa of India.** 6th, lahfa 
Purdna^ “ compiled by order of M4na Sing for the illustration of the 
geography of the Purdnas — about lacks of s'lokas.** 7th, AJiabala 

Sanliitd. “ of 56 Sections relating to the 56 grand divisions of India.** 
8th, Sdta a(^Mid, 9th, Pardaara Sanhitd^ ‘‘ both on geography.” 
Wilford possessed MSS. of most of these, and it would bp of interest 
if they could now be traced. 

# The following are extracts from three letters lately received from 
Professor Holmboe of Christiania, giving the results of his recent 
researches into Indo- Scandinavian antiquities. The first is nn abstract 
of a memoir on some figures sculptured on a rock in Scandinavia, 
wliich will be found interesting to Indian Archasologists 
‘‘ Depuis un temps immemorial on voit sur les rocs pr^s fle la 
mer aux cotes de SuSdo et de Norvege un grand nombre de figures 
sculptecs, representant des navires, des roues, des voitures, des 
hommes arnies, des chevaux, des cavaliers, des souliers, &c, Elios 
se trouveiit ordinairement groupees ensemble, ce qui a motiv4 qu^dques 
archcologues ^ les prendre pour des tableaux executes en memoire 
de batailles, particulierement par mer. Mais il est constate, que les 
figures, qui forment uno groupe, ne sont pas contomporaines, mais 
fabriqud^ diff4rentes ^poques. Le navire on bateau sont des symboles 
ordinaires de la m^tempsychose en Orient*, et les m5mes symboles se 
trouvent parfois sur des pierres sepulorales dans le Nord. M. H. sup- 
pose done que ces figures sculptees sur les rocs y sont plac^es en mdmoire 
de personnes d^c^d^es, et que Ic choix des figures dep^d ou du gout des 
parents survivants, ou de la position, sociale du ddfunt, ou de quelque 
6venement important de sa vie. Quant aux autres figures, les souliers, led 
voitures, les chevaux &o. I’auteur reavoie le lecteui^ k la croyauce dee 
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payons, qne le d^fant devait passer par des chemins obstYue| par des 
Opines et cVautres difficnlt^s, It ca«86 desquelles on avait dans le Nord 
la contntne de Her des Souliers sous les plantes des pieds des morts. On 
pent done envisager les Souliers, les chevaux et les voitures comma 
symboles de leur voyage^li Valhal. Enfin M. H: ^met Topinion qua 
les petites vj^itures de bronze qu*on a ddeouvertes en Allemagne 
et en Su^de, une fois du moins dans un tertre s^pulcrale, ont servi It 
des c^r^monies funeraires embl^matiques symbolicant le depart de la 
vie terrestre. Les m^moires sont illustres d’une planche et de beaucoup 
de tallies en bois.” 

The Professor gives the following brief notice of an essay of his on 
the sacrifice of the Horse among the Scandinavians : — 

On lit dans les anciennes Sagas on histoires de la Norvege qne 
plusieurs hommes consacraient des chevaux au dieu Freyj^et au com- 
mencement de chaqiie ann^e on sacrifiait des .chevaux eten mangeait la 
viande. Mais dans une Saga Islandaise, dite Vatsdselasaga, il est raconte, 
qu' un homme nomme Hrafnkel avait un Freyfux, c. It d. un cheval 
consacr^ a Frey, et qu’ il avait d^fendu chaqu’un d’y monter sous peine de 
mort. N^anmoins un de ses serfs le monta, et fut puni de mort. L ’auteur 
compare cet Svenement aux effets de la consecration des chevaux chez 
les anciens Indiens et chez les Kalmuks et les Mongoles actnels. 
Chez ces peuples il etaH et est defendu sous (Rs sev^res peines de monter 
les chevaux consacres.” 

The next two memoirs of his noticed by the Professor are on certain 
gold rings on which the ancient Scandinavians took oaths. In the 
first of these — 

** I’auteur attire I’attention aux anneaux, sur lesquels les Scandina- 
ves aux temps du paganisme portaient>^la main en pretant serment* 
Plusieurs de ces anneaux ont trouvds dans la teiTe est sont conserves 
dans les musses du Nord, Us sont faits d’une barre d’or, c(;iurb^e en 
forme d'un anneau oval dont les bouts, qui sont un peu plus larges que la 
partie interm^diaire, ne se touchant pas, mais laissant une petite ouver- 
ture entre eux. Pour prouver, que la manifere susdite de prater ser- 
ment tire son oriflne de I’Orient, M. H. donne sur la 1 re planche 
les dessins de 4 anneaux, un de Norvfege, un de I’Angleterre, un'de 
Bretagne, et un de Pers^polis. Les trois premiers sont d’or, le quatrfe- 
me se trouve parmi les sculptures de Per^spolis ; le dernier ressemble 
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tout a fait cclui de Bretagne, ou ♦on voit dans la grande procession 
sacrificalo des hommes portant en mains levies de tels anneaux. Pnisque 
les sacrifices et la jurisdiction ^taient ordinairement i^unis dans les 
grandes assemblies des pouples payens, les anneaux h> serment ddfendent 
leur place dans la procession saciificale. A 1|| Ire, pL on voit aussi le 
desbin d’une monnaie celtique, dont 1 ’a vers prisen^ un homme 
portant en main un anneau de la forme susdite (symbole de la 
jurisdiction), et sur le revers un animal et uncouteau dessous (symbole 
du sacrifice). L’auteur emet eubuite Topinion, que les sculptures 
Sassanides en Perse 6u on voit deux personnes portant couromie, dont 
Tune prisente un anneau et Tautre pose sa main la-dessus, reprisentant 
lo chef des Mages, le grand-mobed, qui reyoit Ic serment du roi, qui 
vient de monter sur le throne. Les planches 2, 3 et 4 donnent les 
dessins de trois des sculptures sus-nominees. A la fin Tauteur donne 
line libte des poids de 37 anneaux d’or it serment, pour mettre les 
lecteuib en itat do jiiger, si les fabricants, comme quelquos archiologues 
out penso, eurent eu le dessein de leur donner un certain poids corres- 
pondant avec les poids convenua ou non ; Tauteur en doute. 

Dans le second memoire M. H. defend son interpretation des 
sculptures Sassanides centre un savant Dauois, M. Muller, qui 
pense, que le symbole du serment ne epnsiste pas dans Tanneau, mais 
dans le poing que le roi tilfct devant la bouche (v. pi. 1 et 2 de M. H.). 
L’auteur objecte centre cette opinion que sur plusieurs sculptures on voit 
des personnes avec le poing devant la bouche se trouvant derni^re les 
personnages principaux et m6me tournant le dos envers eux. 

The following is the substance of a paper by the learned Professor 
on the numbers 108 and 13 : — 

Chez les ludiens, aussi biea'que chez les Bouddhistes autre part, le 
nombre 108 a depuis des temps immdmorials obtenu le cr(?dit de 
posseder^un pouvoir magique, et son emploi est tr^s repandu ofi il eat 
question de ceremonies religieuses. Leur Roudr^kshas ou chapelets 
contionnent partout 108 globules ou corails. Dcja au Srae sfecle 
avant notre bre le puissant monarque Asoka fit reciter 108 pri^res il 
la consecration d’ un Tope, et environ 100 an^lfcplus tard le roi 
Dhutthagamini de Oeylan fit employer plusieurs articles au nombre 
de 108, lorsque le grand Tope, Mahathupa, fut b4ti. Plubieurs 
temples de ITnde contionnent 108 Lingas ou symboles du dieu 
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^iva. La veuve du Raja Tilouka Chandra fit batir 108 temples 
pouT le culte de 5^^^? Y 108 Lingas et 108 images du 

boeuf sacr^. Dans quelques r^glements il cst present de se promener 
108 fois autour de Timage des dieu. L ’auteur em^t la conjecture 
que rinfluence du mSme^nombre s’est fait sentir dans Temploi du 
nombre 540^ui selon le rapport de Tancienne Edda fut le nombre 
des portes de Valhal, la demeure d’Odin, le supreme dieu des 
Scandinaves ; car 540 = 5 X 108, et le nombre 5 a aussi joui 
de la renomm^e d’un nombre%erveilleux. Si nous rebolvons le nombre 
108 dans ses elements, nous aurons 2 X 2 X 3 X 3 X 3, et la 
somme de ces Elements est 13. Or le nombre 108 une fois reconnu 
Bacr(?, la somme de ces elements ne doit pas avoir trouvo difficile 
d’acqu^rir le- mome credit. Les Bouddhistes de*N^pal eubeignent, 
qu’il y a 13 bhuwanas ou demeures apres la moit pour les vrais 
croyants, et par oonst^quent ils construisent sur leurs batiments 
sacies des tours, ayant 13 etages. Dans une l^gende Tib^taine on 
trouve la description d’une contrde ravissante, ou il croissaient trois 
fois treize (sic) sortes de fleurs, et 108 soites de plantes odoriferantes, 
et qui ^tai^nt arrosdes par 108 sources. Les devins de la ^hine so 
servent d’ une baguette divinateuse divisfe en 13 paliers. 

Une confiance ^gale dans le nombre 13 se d^couvre en Scandinavie 
dans I’emploi do 13^pierres placees deboul^ formant des circles, qui 
maiquent les places oil des reliques de personnes d’importance out 
^t^ enterr^es. Quoique ce nombre n’est pas I’ordinaire, il est cepen- 
dant remarquable qu’ on le trouve assez souvent. L’auteur cite entre 
autres par ex. une paroisso en Norv^ge, ou il restent encore trois 
tels circles de 13 pierres chaqu’un. 

Concernant la raison de choisir le -sombre 108 I’auteur propose 
di verses hypotheses, parmi lesquelles il trouve celle la plus vraisom- 
blable que le choix est ddriv^ de quelques idees astrologiques pu astro- 
nomiques. L’ancien astronome Vaiiha ayant calculi la precession 
du point fequinoxial du printemps, crut avoir trouv6, qu’ il precede 
pendant 3,000 ans vers I’Orient, parcourant 27° du zodiaque, retourne 
ensuite ver TOcC^fent, passant 64° du m^me, et enfimretoume vers le 
point de depart par 27°, ayant fait en tout un passage de 108°. 

La derivation du nombre des portes de Valhal, la demeure du dieu 
Bupibme des Scandinaves, d'un nombre sacr^ (5 X 108) a son 
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analog^ie dans la derivation du nombres des portos de la demeure du 
dieu supreme des Kalmnques et des Mongoles, dont le nombre 169 

est 13 X 13. 

• % 

The following is the substance of a very interesting memoir 
affording curious traces of the worship of S'iva in Europe in former 
times ; — n 

Pour se fournir de materiaux k uno compafaison entre les traces 
de ^ivaisme en Europe (hors la Qr^ce et I’ltalie) et les id^es Indiennes 
sur ^iva ou Rudra, Tauteur donne d’abord un court aper^u des 
qualites de ce dieu. Comme point de depart pour la comparaison il cite 
un memoire de M. Ganjal, sur une idole Gauloiso appelee Ruth 
(insert dans les M^moires de la Societe Royale des Antiquaires de 
France T. IX p. 61 fig. v.) dans lequel il prouvo qui les deux anciennos 
villes Rode (dite Ruthero par les Remains) et Rouen (dite Rotomagus) 
derivent lenrs noms d’ une idole nommee Ruth ou Roth qui avait eto 
adoree par les habitans des villes et des environs, et dans le culte de la- 
quelle les debauches jouaient le role predominant. M. Ganjal tire de Ik 
•la conclusion que Ruth fut la m^me divinite que Roudra ou f iva des 
Indiens. 

M. Holmboe donne ensuite une liste de noms propres de villes et 
d’autres places en Europe, qui eveillent Videe dune derivation do 
Roudra, p, e. Rhoden, RodSiacher, Rodei^erg, Rodenthin, Rottenburg, 
Rottenfels, Rhode, Ruhte, Ratheborg (fee. en Allemagne ; et Rutland, 
Ruthwcl, Ruthin en Angleterre ; Rot, Rotholet, Rotnoe en Norvege. 
Comme dans Tlnde Rudra, k la tete des Maroutos (les vents), est la 
personifica^tion de Touragan, ainsi en Europe Touragan est personifi^ par 
un chasseur farofiche (en Hannover appele Rodo) courant dans Fair, 
Buivi d’un grand cortege. Bn Norvege et en Sn^do on a trouve un 
nombre de Lingas (symbole ordinaire de debout sur 

un tumiilus, une fois dans la chambro s^pulcrale d*un autre tumulus, 
et plusieurs fois autre part. Ils sont fabriques do marbre ou d’une 
autre piorre blanchdtre. Le musee de Bergen conserve quatre de 
CCS pieces (voyez les tallies en hois aux pages 24, 25, et 26). Dans uno 
anoienne loi eedVsiastique de Norvege on rencontA une expression, 
qui jusqu’ici n*a pas comprise, e'est le mot qui se trouve 
dans une enumeration d’articles payens quo la loi defend d ’avoir 
dans lew maisons, comme sorcier, idole, &c, L’uuteur suppose quo Rot 
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a le nom du linga, empnint^ de Koudra. II cite d^une anoieimo 

redaction de Thistoire du roi Saint Olaf, qui introduiait le Christia- 
* 

nisme en Norv^ge, un r&it d’une famille payenne demeurant dans la 
province Nordland, qui adorait le linga d* un cheval, qu’ on avait 
tu^, mais dont on avait conserve le veretrum. Lfp soirs cette pi^e 
passait de main en main non seulement parmi les personnes de la 
famille, mais encore parmi lea hotes qui pussent ^tre presents, clia- 
qu’une r^citait un verset en d^livrant Tidole h une autre. L'auteur 
pense que c’est la forme du linga qui a 6t6 imittJe par quelques umes 
sepulcrales, qui out ete d^couvertes dans les celles de plusicurs 
tumuli, car elles sont cylindriques et aiTondies au fond, (voyez p. 33, 
ou une de Norv^ge, une d*Anglctere et uno de Tlnde sont dessiii^es). 
Plusieura de ces urnes sont ornees.de figures emoulees en forme d*o 
vales. Le musee de TUniversit^ de Christiania ^en poss^de quatro 
ornees respectives '^ie 13, de 39 (3 X 13), de 14 (2 X 7) et do 21 
(3 X 7) ovales, or les nombres sacres de 13 et de 7 entraient dans 
tons ces nombres, — preuve qu’on les a destines a un usage religieux, 
et que les ovales peut-etre aussi designent les ceufs, etant symboles de* 
metempsy chose ; — une doctrine, dont on tvouvc aussi des traces en 
Scandinavie. La mSrae id^e parait etre symbolisee ^ar les pierres en 
forme d’oeufs, dont on a trouve des exemplaires aussi bien dans les 
celles do topes de*l’ Afghanistan, que dans celles des tumuli de Scan- 
dinavi®. M. H. renvoie* ensuitc k un m^moire, qu’il publia en 
1859 sur le type de plusieurs bract^es d’ or, dont les musees du Nord 
conservent un norabre considerable, deterrcs paifois de tumuli payens. 
II y a d^montre que le type represente ^iva sur le dos du boiuf sacre 
(Nandi). Preuves, que le culte Indian du boeuf a penetr^ dans la 
Scandinavie sont des l^gendcs de vaches sacrees, qu’adoraient un roi 
de Norvfege nomm5 Augvald et unroi de Suede, appel^ Eustein Beli. 
Augvald dtant mort, ces reliques furent deposes dans un tumulus, et sa 
vache dans un autre a c6t6 de celui du roi ; et en Danemark on a au 
milieu d^ un tumulus trouve le squelette d’ un boeuf. Un nombi e si 
considerable de traces du ^ivaisme prouve evidemment, que le culte de 
^iva ou Roudra a ete tr^s rSpandu en Europe au teniP du paganisme. 
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In the preceding remarks* I have directed attention to the discre- 
pancies betweeff niy own results as to the cpiantity of organic matter 
by weight in the Uooglily water and those given in Dr. Macnaniara’s 
Report, and I have also made some pointed observations on the very 
doubtful accuracy and unsatisfactory nature of the results generally 
given by chemists respecting organic matter in waters, except some of 
the most recent. For tliough I have found that the process detailed 
in the previous part of my paper is older than I then supposed, having 
been recommended by Mr. Dugald Campbell in 1856 as suggested by 
Dr. Clark,* and tliat an analogous plan was given by Abel and Bloxara 
in 1854,t though imperfec^ yet these plans seem either to have been 
little known, or neglected, or imperfectly carried out. Some analysts 
indeed of later date do not even attempt to estimate the amount of 
organic matter at all, apparently despairing of reliable results. But 
the process giycn, I believe, yields the most trustworthy results 
hitherto obtainable, if properly performed. 


* Jouru. Cheni. Soc. Vol. IX. 1856, p, 51* 
f Handbook of Chemistry, 1854. 
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But if the estimation of the organic matter in waters is to he of any 
value at all as a means of judging of their salubrity, it is essential that 
it should be done accurately. If it is to be a fundamental datum 
on which Municipalities are to choose or reject certain waters for the 
supply of large towns, that sanitary boards are t(j||jjdi'^w conclusions 
from as to the healthiness of certain localities for the residence of 
troops or other collections of human beings, and on which medical 
men and hygeists are to reason respecting the origin of disease or the 
maintenance of health, it is unnecessary to say that it ought to be 
ascertained in a reliable manner. 

In the case of my own results, differing so widely from those referred 
to, the question occurs, is there no way of accounting for them or 
reconciling them ? One cause has been suggested to me independent 
of correctness of method of analysis or of accuracy in its execution, 
namely the age of the water when examined, that is the length of 
time which had elapsed since the water was taken from its source. 
High chemical authority has been adduced for the necessity of sotting 
about the analysis with the least possible delay, on account of the 
chemical changes which the water would undergo by keeping, which 
would result in a diminution of the quantity of organic matter 
present. The validity of the caution I am not disposed to deny, neither 
am I prepared to deny that in my own operations this point was not 
always sufficiently attended to, Indeed it had not particularly 
attracted my attentmn; except as regards gaseous constituents the 
point had not been particularly noticed either in text-books or 
monographs I had seen, and the consideration that the organic matter 
coTiected by rivers had already been freely exposed to decomposing 
agencies, so that probably what remained was not readily decomposible, 
confirmed as this was by my own observations while operating, led 
me not to attach much importance to it. ^ Still it appeared tljat there 
might be a change of considerable amount shortly after collection 
which had passed unnoticed, while afterwards the water remained less 
liable to change. A small change, experiment shewed, did occur 
speedily, but the present question did not refer to a small change but 
to a large one, and it was desiiabla if possible to ascertain to what 
amount it might extend. The question principally concerned the 
waters of the hot season and of the rainy season. 



8 


1867.] with the supply of water to Calcutta, 

So far as general observation could go, having been engaged in 
collecting and examining the river water from 1st May to 14th June 
for the purpose of ascertaining the amount of tidal confamination, 
I had abundant opportunities of judging of tlio physical characteristics 
of the water and ^bscrved nothing particular except a comparatively 
slight, somewhat fetid smell, which contrasted distinctly with the very 
decidedly worse smell of the water after the rains had come on, and 
of which the personal use of the river water gave me a vivid illustra- 
tion. Other differences I have already noticed in the earlier part of 
the communication, all suggesting the greater proportion of organic 
matter in the water of tlie rainy season, at least in the earlier part of 
it. Moreover looking to the absolute weight of organic matter, I had 
only found even in the worst of the tanlcs, when their water was low 
and putrid, four or five grains in 100,000 fluid grains of water, equal 
to rather less than three or four grains per gallon ; while the river 
water at any season was much supciior to those in smell and colour, 
even during the rains, that is after the mud had settled. 

Yet as tliese observations might not be sulHciently precise, experi- 
ments were instituted to endeavour to detcrniine the question. « The 
oxidation of the organic matter by permanganate of potash offered 
the readiest and easiest way of exainiffi,tion, and was applied to 
various samples of water, more particularly to determine the rapidity 
of change after collection. And it did indicate a rapid change even 
in course of a day or two, indeed the greatest amount of change took 
place within the first 24 hours. But it has already been pointed 
out that this test indicates the proportion only of certain kinds of 
organic matter, and gives no information as to the total amount. It 
may even indicate more oxidizable matter after the amount by weight 
of org.inic matter has diminished, as was really the case in some of 
the experiments made. This will be .seen in the case of the mixtures 
in the succeeding table, in which the proportion of oxidizable matter 
diminished for the first few days, and then increased decidedly, 
afterwards diminishing again. In No. 3 mixture it increased to a 
large extent up to time of writing this, and no doubt would diminish 
afterwards. The gi*cat extent of ^hange in this case is accompanied 
by a great diminution in weight. 

The question at issue, however,- was the amount by weight of 
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organic matter present. It was impossible of course to get the hot 
season water in its original condition, but experiments could be made 
with river and tank water, and with mixtures intended to imitate the 
real or supposed peculiarities of hot season water. These c5uld be 
examined to ascertain the amount of change produced on them by 
keeping. Accordingly experiments were made the results of which 


are exhibited in the following table. 


For 100,000 fl. grains W. 

Bate of collection Bate of BxpL 

Orr/finir inattcr. 

Oj/ygeyi n-qd, 

or prepo/ration. 

Giuiiis, 

Grains. 

Calcutta Setoage 

Water. 


13th Sept. 1866, 13th Sept. 


2.300 

14tli 


2.040 

loth 

21.80 


17th 


1.470 

27th 

10.75 


Mixtures of Biver Water 

with Sciou(jr. 


No. 1, contiiining diJi Sewnge. 



10th September, 10th Sept. 

5.44 

.535 

11 th^ 


.480 

15th 


.422 

24th 

3.C3 


25th 


.624 

*2nd October, 


• ■ .203 

No. 2, containing y'gth Sewage. 

llth September. 11th Sept. 


.245 

12th 

2.18 


15th 


.163 

24th 

1 88 


26th 


' .441 

*2nd October, 


.353 

No. 3, containing J Sewage and f Barn. Tank Water. 


18th September. 18th Sept. 

C.05 

.420 

26th 

2.65 

.725 

♦2nd October. 


1.938 


Introduced after date of paper. 



1867.] 


5 


with the supply of water to Calcutta, 

For 100,000^. grains W, 


Date of collection 

Date of EtCpt. Organic matter. 

Oxygen reqd. 

or preparation. 

Ch'ains. 

Graim, 

• 

Cornwallis Square Tank W. 


14th May, 1866. 

June 5.15 



21st May, 

20th June, 4.40 

.209 


11th August, 

6th September, 4.37 

Baranagar Tank W. 

.155 

15th September. 

15th Sept. 

17th 2 38 

.350 


29th 2.16 

.256 


*2nd October, 

Dalhousie Square Tank. 

.228 

18 th September. 

19th Sept. 1.59 

.100 


29th t 1.89 

.070 


Biver Water. 

• 

8th August. 

17th August, 1.08 

25th Sept. 1.01 


18th September. 

18th 

.085 

cleared by 

19th 1.69 

.044 

4cia 

29th, more than t 1.36 

046 


The Mixtures were composed of river water of die liot season three 
or four months old and of recent river water with a little Salt Lake 
water, No. 3 containing also Tank water ; with these were m^xed tlie 
specified proportions of sewage water which had been collected on 8th 
September, and, as tried on the 9th, contained 27 33 grains organic 
matter i^ 100,000 fl. grains. 

It will be observed that in the organic matters oxidised by the per- 
manganate of potash there is a distinct diminution early, even by the 
lapse of a single day, as indicated by the smaller quantity of oxygen 

* Introduced after date of paper. * 

t Evidently an error of Expt. The organic matter could not increase. 

t Exp. faulty. Enough of Carb. Soda had not been used. lloBult could not 
have been less, but probably would have been greater, had it been correct. 



6 


Mr. Waldie’s investigations connected 


[No. 1, 


required subsequently ; afterwards tbe diminution is slower, or in 
some cases even an increased quantity of oxygen may be required) 
from changes taking place in the water causing the production of a 
larger quantity of readily oxiclisable matter. This therefore gives no 
indication of the weight or actual quantity of organic matter present. 
The weight of organic matter ascertained by experiment however, 
indicates in some cases a rather rapid diminution at first. But this 
is only to a small amount, except in the case of highly decomposable or 
putrefying liquids, such as sewage or mixtures containing much sewage. 
Calculation will show that the loss of weight of organic matter in 
mixtures Nos. 1 and 2 is less than would have b(?en sustained by the 
constituent proportion of sewage water in tlmm. In No. 3 ])robably 
the vegetable matter of the Tank water added caused the more rapid 
and extensive decomposition. 

The loss of weight in the mixture No. 3 is *3.4 grvains in 8 days, 
being fully more than half of the original amount ; in Nos. 1 and 2 
it is only only 1.8 grains and 0.3 grain respectively. 

But the river water at no time could contain anything like the 
propoi’tion of sewage that these mixtures did, such as one -fifth, one- 
eighth or even ono-twelftli of sewage, the smell alone of such mixtures 
makes the supposition quite iiiadmissable ; besides a comparison of the 
size of the river with tlie amount of drainage of the town would show 
that such a proportion was quite impossible. The amount of liquid 
discharged by the ^drains compared with the volume of^wator in so 
large a river must be insignificant. 

But instead of citing results of ray own, which if incorrect may he 
supposed to be all equally incorrect, it may carry more weight to quoto 
the results of others. Tlie older determinations of organic matter are 
generally of no value whatever, and I sliall refer only to the most 
recent and trustworthy. I have already quoted Dr. Frankland’s results 
with the London waters, but as all these are of water filtered for 
distribution they may be considered not quite comparable. Another 
example I shall adduce from the paper of Lawes and Grilbert 
in the Journal of the Chemical Society already quoted. They give 
tables of tlie composition of the Rugby sewage from May 1862 
to October 1863, shewing that it contains in solution from 7.6 to 
8.35 grains per gallSn, and also o statement of the amount in the River 
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Wandle before receiving tbe Croydon sewage which is 1.44 grains per 
gallon, and after receiving it which is 2 08 grains per gallon. 
According to this the estimates of organic matter to the extent of 8 or 
10 grains per gallon in the Hooghly water during May and June shew 
that it contains fully more than the liquid part of the Rugby sewage, 
and this in a tropical country. 

I do tfot wish it to be understood that I maintain tlie perfect accuracy 
of my own results. The oversight in not examining the samples speedily 
enough after collection must be admitted, though from all that I have 
been able to learn from the experiments instituted for the purpose, the 
error cannot be a great one. There was no great delay in examining 
the water of the hot season, — about ten or twelve days, and this 
caused by the time and attention taken up in examining the influence 
of the tides in numerous samples. There was greater delay with 
the water of the rainy season, probably about a month with the first 
samples in July, about a week or 10 days with those of August. 
This was caused by waiting for the settlement of the very finely 
divided clay, the presence of which was very unfavourable to the 
accurate estimation of the organic matter. Recently I have found 
that the addition of a small quantity of hydrochloric acid causes the 
mud to settle so rapidly that the water may be filtered clear in course 
of a few hours : solution of potash or soda and milk of .lime do the 
same, but the water cleared by those reagents seems to contain a 
different projj>ortion of organic matter than that cleared by simple 
subsidence. It is of less importance, as the question at present is not 
respecting the water of the rainy season. The samples of December 
and February water circumstances prevented me from proceeding with, 
and they were preserved in stoppered bottles and probably not much 
done with them till April. The results are consequently more 
doubtful, though I do not suppose that they are very wide of the 
truth. As the season advances, should circumstances admit of it, 
I shall not fail to repeat the analyses, in order to get unobjectionable 
results. 

The observations made during the last month enable me to add a 
little to my former statements respecting the effect of the change of 
seasons on the river water. The increase of organic matter from the 
rains seems to be chiefly of the more soluble and putrescible kinds ; as 
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the season has advanced, the fetid smell has materially diminished. 
This is indeed to have been expected : the soil has been washed 
comparatively clean, and there is less of such matter to wash away. 

The only possible way in which my results as to the small quantity 
of organic matter in the water of the hot season (supposing there is no 
great error in the analysis) can be reconciled with the results of those 
analyses that give it as equal to 8 or 10 grains per gallon, woftld bo to 
suppose that the water at that season contains a large quantity of 
organic matter having no very offensive smell, but capable of very rapid 
decomposition, so that about -|th to of it would be lost during the 
first two weeks. Without denying the possibility of this, I can only 
say that I know of nothing that makes it probable that such is the 
case, while I have already given reasons for believing that no such 
state of matters exists. I'urther observation and experiment can 
alone decide the question beyond doubt ; wliilc I may remark that 
if such be the case, it wdll be a fact well worth noticing and establish- 
ing. 

It may also be observed, that as in the case of supplying towns the 
water must alw^ays be stored for a time in tanks or reservoirs, it is a 
point of some importance to note the changes whicli it undergoes by 
keeping in these circumstances. I have made some observations in tlie 
course of these enquiries suggestive of further investigations on this 
subject, and whiob may also have a bearing on the purification and 
preservation of such waters, a subject which has lately been occupying 
much attention in England, It is obviously a possible thing that one 
water may be putrefying but its putrescibility nearly exhausted, while 
another may be highly putrescible, and yet its actual putrefaction may 
be only about to commence. As regards the preservation of waters 
too, it is one thing to keep them in stoppered bottles, and another 
thing to keep them in tanks. It seems to me questionabje if they 
improve in tanks as they do in glass bottles It is by following out 
such inquiries that advance in knowledge. of such subjects is attained, 
and in the present case the activity of chemical changes produced by 
the high temperature and the regularity of the seasons are in no 
small degree favourable for carrying thorn to a successful result. 
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Kashmir^ the Western Himalaya and tJie Afghan Mountains^ a geologic 
cal j^aper by Albert M. Verchb'ee, Esq.^ M. D Bengal Medical 
Service, with a note on the fossils by M. Edouard de Yebnucil, 
Membre de V Acaddmie des Sciences, Paris, 

(Oontinned from page 203, of No. III. 1866.) 

Chapter III . — Cursory Survey of the ^several chains of the Western 
Himalaya, the Afghan mountains and their dependencies. Preli- 
minary geological mapping of the Western Himalayan and A fyhan 
Banges, 

59. It is intended, in this chapter, to give, in as few words as 
possible, an idea of the general geology of the several portions of the 
Western Himalaya, the Afghan mountains and their respective de- 
pendencies. In doing so, I have availed myself of all sources of in- 
formation which have been opened to me ; I have, however, been 
sadly in want of the help of a more extended library, and I have 
never seen some excellent works which would have much improved 
this chapter, if they could have been consulted, I need there- 
fore hardly say that it is a most superficial of surveys ; but I hope 
nevertheless that it may be found to contain a few interesting obser- 
vations and some new matter yet unpublished. Such as it is, it 
will enable us to sketch at least the first preliminaries of a geological 
mapping of the Himalayan and Afghan Eanges ; and also to attempt, 
in the last chapter, to draw the history of the mightigst mountainous 
mass of our globe. 

By reference to the map and and to the long Section (Sect. G) it be- 
comes evident that the Himalayas are a succession of more or less 
regularly parallel chains, having a general N. W. to S. E. direction. 
Betweeij the chains are situated valleys which are elevated above the 
sea in proportion as one nears the centre of the mountainous mass : 
thus the Bawul Pindie plateau, between the Salt Bange and the Sub- 
Himalayan hills, is about 1700 feet high ; Poouch valley, between the 
Sub-Himalaya and the Pir Punjal chain, is under 4000 feet ; Kashmir 
between the Pir Punjal and the next chain (called in the map Ser and 
Mer chain), is above 5000; Ladak between the Ser and Mer chain and the 
Kailas chain is 10,000 to 11,000 ; Nubra and the valley of the Shayok^ 

• 4 ) 
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between the Kailas and Korakoram chains is a plateau nearly 15,000 
feet high. It is probable that on the other side of the Korakoram 
chain the elevation diminishes and that the Aksai chain and the valley 
of the Yarkandkash river, between the Korakoram and Kuen-Luen 
chains, are about 10,000 feet high ; beyond the Kuen-Luen is the 
province of Kotan which has been satisfactorily determined by its 
vegetation to be no more tlian 5000 feet high. 

We have therefore a series of steps rising from the plains of the 
Punjab to the high plateau of Little Thibet, and descending from 
Little Thibet towards Turkish China. These steps are supported 
by parallel chains or walls which tower by some thousands of feet above 
the plateaux which they support. These chains offer a considerable 
impediment to the flow of rivers towards the plains, and most rivers 
have a considerable course parallel to the direction of the chains, 
before they can find a gap to pass through. 

The Afghan mountains present the same arrangement as the Hima- 
layas ; the direction is from the N. E.to S. W. the direction of parallel 
chains is less well marked than in the Himalaya, but this is probably 
due to the little which is correctly known of the topography of 
these mountains. The plateaux are similarly graduating : Bunnoo 
being about 1200 feet above the see, Kabul 7000 feet, Kaffiristan 
higher, whilst the plateau of Koonduz, on the other side of the Hin- 
doo Koosh, slopeergradually towards the west. This arrangement by 
plateaux is the stftoe as is seen in the Andes with their high central 
chain and thei^ plateau between that chain and the Cordilleras. 

From the hypothesis, advanced in the next chapter, of the manner 
the Himalayan and Afghan mountains r^ere upheaved, we will deduct 
which of the lower hills belong to the Afghan and which to the 
Himalayan mass, and I will therefore not discuss this subject here, as it 
would but lead to useless repetitions. I shall begin with the hills 
which one first meets crossing out of the alluvial plain of the Punjab, 
as he travels north from Mooltan ; and I shall take the parallel regions 
of the Himalaya one after the other, noticing as I go on whatever 
little 1 know of the geology of the Afghan mountains in the same 
latitude. 

60. In latitude 32° 10', longitude 70° 60' to 71° 20' rises the 
double chain of the Kafir Kote range or Botta Roh and the Sheikh 
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Bodeen range. A small valley, the Paniala valley, separates the Rotta 
Roh range from the Sheikh Bodeen range, and the direction of 
both small chains is from the N, E. to the S. W. as far as the highest 
summit of Sheikh Bodeen, whence westwardly' the Rotta Roh alto- 
gether disappears, and the Sheikh Bodeen range is continued by a 
small and low ridge of hillocks directed towards the W. N. W. and 
supporting the plateau of Bunnoo. (See map.) 

The Rotta Roh is mostly composed of carboniferous limestone. 
The Zeawan bed is well developed, but extraordinarily disturbed ; it 
is a yellowish rock, often very sandy. It forms the base of the hills 
on the E. and S. E. 

Br. A, Fleming sent home some fossils from Kafir Kote, which were 
ascertained by M. de Verneuil to belong to the following species : — 
Froductus cora (D’Orb.) ; Prod actus costatas (Sow.). 

Productus Humholdtii^ (D’Orb.) Spirifer? 

Dcntalium inyens, (DeKonig). 

All the species of which I have given drawings in PI. I, III, 
and V, were found in the Rotta Roh limestone, with the exception 
of the Spirifer like S. trlgonalis.^ Several species of corals, either not 
found at all or very rare in Kashmir, were found abundantly in the 
lower beds of the Rotta Roh ; but altogether the fauna of the Zea- 
wan bed in Kashmir and in the Rotta Roh is so very similar, that it 
can be called identical. 

The limestone restsf on a quartzite rather pecijjiar in some locali- 
ties. It is composed of opaque white quartz in which are imbedded 
plates of pearly white mica half an inch wide ; these plates of mica 
are arranged in tufts ; there are also some irregular nodules or granujes 
of black augite (?) quite lustreless (see fig, 74, pi. IX). There can bo 

* A distinct species of Sp., according to Mr. d© Vomeuil. 

1 1 failed to find the bed of quartzite in situ ; mj examination was much 
more superficial thau I could wish. But it is hardly to bo wondered at that 
the quartzite beds are not found in situ, if wo consider the wonderful state of 
confusion the beds are in. The limestone is in an extremely shivered oondition, 
having been thrown into stray arch-like auticlinals separated by numerous 
fanltSs The shivering of the bods often goes so far that it is difficult to ascer- 
tain the dip and strike of the beds. In such convulsions as those which must 
have taken place in these hills, the brittle and fragile beds of quartzite must 
have been entiroly broken, and are therefore not to be seen in situ at their out- 
crops, but are only indicated by the fragments into which they were reduced. 
In several localities the ground is covered with angular pieces of quartzite, 
either with mica as described in the text, or plain and opaque. 
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no doubt that this micaceous quartzite represents the bed of quartzite 
which we have seen invariably underlying the Zeeawan bed in Kash- 
mir. The beds of volcanic ash which it probably covers are not 
exposed in the Kafir Kote Bange. 

The Zeeawan bed of limestone is capped by very extensive and 
thick beds of Weean limestone rich in goniatites, in mussel-like 
anthracosise, in Aviculo-fectem and other characteristic fossils. I 
found some blocks of the sandy limestone in which the anthracosidSy 
solenopais and A, pectens are general!^ found, containing one speci- 
men of ProductuB semireticulatusy several Athyris suhtilita (Hall) and 
A. Boyssii (L. W.), and also the P. Bolivicutis (D’Orb.) mixed up with 
the anthracosicB and A, pectens^ a mixture of Zeeawan and Weean 
fossils which I never saw in Kashmir. Some very large bivalves of 
which debris had been found in Kashmir and resembling an aviculoid 
inequilateral pecten were also found ; the transveree diameter is 7J 
inches. Fine nautilides and spines of cidaris six inches long were 
also found. In the Rottah Roh the difference between tlie Zeeawan 
and Weean beds is not everywhere so well marked as it is in Kashmir, 
as I have just exemplified ; generally, however, the assemblage of 
fossils given in the plates os characteristic of the beds is the same as 
it is in Kashmir. 

In the northernmost end of the Rottah Roh, the Zeeawan bed does 
not appear, and i^ only represented near Kumdul by a few small 
mounds of debris ^sing through the sandy plain close to the foot of 
the hill. As we travel south and approach the Kafir Kote river, the 
Zeeawan bed appears under the Weean, and can be traced without in- 
tefruption as far as the southern end of the hill a few miles from 
Paniala. It is impossible to give the dip and strike of the Zeeawan 
bed, as not a hundred yards of it keeps the same direction ; the 
broken fragments of the bed are more like packed ice in tihe polar 
seas than like courses of rock in a hill. The Weean bed above is 
much less disturbed, except the deepest beds which rest immediately on 
the Zeeawan; it dips generally N. W. with a very trifling angle 
varying from 20^ to 8° or 9° with the horizon ; occasionally the dip 
becomes W. and even S. W. 

1 have not seen any beds in the Rottah Roh similar to the Kothair 
bed of Kashmir. 
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At^ the< northern end of the Rottah Roh, the carboniferous lime- 
stone is immediately covered in by a Miocene sandstone and con- 
glomerate. A little further south, some beds of reddish limestone 
and some sandstones, g^ey and bituminous, are either the top of the 
carboniferous or possibly Permian or Triassic beds. The fossils are 
very scarce and mere debris. The sandstone contains thin layers 
of a shale which is full of carbonized remains of plants, and from the 
sandstone, near the shale, a black bitumen oozes out. It is a mineral 
pitch or impure petroleum ; thl^quantUy is insignificant. 

As we continue to travel south and west, we find the Weean bed 
forming the top of the hill the whole way ; with here and there 
patches of gypseous marls, red marl, grey sandstone and variegated 
thin-bedded non-fossiliferous limestone, or rather dolomite, which are 
in all probability Triassic, but which will require much more careful 
study than I have been able to give them, before they can be satis- 
factorily classed. I believe them identical to the red marl and gypsum 
of the Saliferian formation of the Salt Range. Close to the village of 
Paniala these supposed Triassic beds are well developed, and from them 
issue some saline hot springs. Near Gunga, at the other (northern) 
extremity of the little Range, a patch of these same gypseous 
sandstones and marl appear at the end of af fault in the carboni- 
ferous limestone, and from these supposed Triassic beds two or three 
small hot and saline springs issue. It is a remarkable fact that 
everywhere in the Himalaya and in the hills of'^he Punjab, where 
these gypseous marls, red marls, sandstones and dolomites appear 
well developed, they are generally accompanied by saline springs, 
usually hot. 

At the northern extremity of the Rottah Roh, over the village 
of Kundul, we have seen that the Weean limestone forms the bulk of 
the hilU Under it, at one place, is found a feldspathoso sandstone 
invaded by tortuous veins of quartzite ; it has acted powerfully on 
the limestone near it, this being much metamorphosed, cellular, 
traversed in all directions by thick bands of crystalline carbonate 
of lime, and all fossils being obliterated or changed into a lump of 
spar. The feldspathose sand has the appearance of having been 
forced betwgen the broken ends of the beds of limestone which is 
thrown into an anticlinal ; it is generally white, occasionally coloured 
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red in patches ; it is not stratified, but mammilated, globular, 
irregular, and branching like a dyke. This intrusion of a feldspathose 
solution or paste took place before the final upheaval of the Himalayas, 
as there is evidence that some of the beds have been redisturbed by 
this upheaval, and as the Miocene conglomerate which partially fills 
the fault is unconformable to the limestone. A full description of 
this locality would be complicated, and I have no intention of giving 
here such a description. I merely want to point out .that we have 
here Weean beds disturbed and baked*^ by a geyserian action, similar 
to that which we have seen at Ishlaraabad and at the Manus Bal. 

61. The Sheikh Bodeen Bange is mostly composed of miocene 
sandstone, clay and conglomerate. These beds are thrown into an 
anticlinal, the south-eastern and southern slopes dipping to the 
S. E., and the S. and the north-western and northern slopes dipping 
N. W, and N. One can see, from the top of the highest summit, 
that deeper rocks have endeavoured to push their way through the 
miocene, the beds of sandstone and conglomerate being arranged in 
semi-theatres on both sides of the points where an underground mass 
has endeavoured to break through. But everywhere these under- 
ground masses have failed to find a way to the surface except at one 
point, viz,, the Sheikh Bodeen summit, in the centre of the Eange, 
This summit is 4604 feet above the level of the sea, whilst the 
Miocene lange do^s not reach higher than 2800 feet and is generally 
very much lower. * There is evidence that the Miocene was at one 



Horizontal appearance of the Miocene beds, Sheikh Bodeen range. 

time much higher and reached to within 8 or 900 feet of the summit of 
Sheikh Bodeen. But the friable sandstone and loose conglomerate 
disintegrate very quickly, whilst the limestones of Sl^pikh Bodeen 
summits decay but slowly ; hence the Miocene portions of the Range 
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have become low hills, whilst Sheikh Bodeen summit has nearly- 
retained its original height, and appears therefore to stand now as an 
isolated summit in the middle of insignificant, low, barren and 
crumpling sandstone and conglomerate hillocks. 

Sheikh Bodeen hill (not range) is mostly composed of Jurassic 
limestone, excessively shattered from having been thrown into a 
succession of very sharp anticlinals. The anticlinals are separated by 
faults which run from W. S. W. to E. N. E. The following diagram 
sections are from the N. N. W. fo the S. S. E. 

Sections V and VI General Map, 

The section in the distance is about a mile north of the section 
through Sheikh Bodeen Hill. Jurassic limestone is at least 800 feet 
thick ; it is rich in fossils which are, however, seldom well preserved. 
The lower beds contain Belemnites, Ostreae, Rhynchonelloe and 
Terebratulas in great abundance, especially in and near some feiTugi- 
nous sandy beds. Shaly beds are full of petrified branches of trees. 
The limestone is sandy and impure ; along the great cliff facing the 
S. S. E and formed by the removal of half the arch of an anticlinal 
(see section, marked cliff) some very fine specimens of ripple-marking 
are exhibited on a large scale. Ammonites are also found, but very 
much broken. CariophylUdes and an Astrcea are the commonest corals. 
Two or three species of Pholadomya are tolerably abundant. In the 
uppermost beds I have found a Nerinaa^ very likely the N, Bran- 
truiana {Thuma) of the coralline. In both the lower and upper beds 
the mineral characters’ appear to be identical, and many species of 
fossils are common to bpth, especially Rhynchonellae^ of which no less 
than ten species are abundant. In the lower beds I have found eight 
species of Terehratulce with short loops, or true Terehratulas. The 
Belemnites are three or four species, of which a thick one like the 
B, sulcatusy a grooved species like the B, canaliculatus, and a hastate 
species like the B, hastatus are the most abundant. Gasteropods are 
extremely abundant in some beds, most especially a species of Acteonina ; 
a few encrinite stems were found, but no heads. 
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From this faana it appears therefore that the limestone of Sheikh 
Bodeen’’*' is equivalent to the Oxfordian formation of England, and that 
the uppermost beds are contemporary to the English Coral Rag or 
rather *to the Calcaire a Neimaes of the Zena, We shall see presently 
in the country of the Wuzeerees, beds which are, in all probability, 
the equivalent of the Coral Rag. Some of the Oolitic shells collected 
by Dr. Gerard in Spiti are represented in Dr. Royle’s Illustrations of 
the Botany and other branches of the Natural History of the Hima- 
layan mountains ; the drawings are by T. Sowerby and are remarkably 
good, •The form numbered 17 in Royle’s plates and described as an 
Area or Gucullcea is found at Sheikh Bodeen ; the Rhynchonellce 20 
and 21, described as Terehratula or Atrypee^ are common at Sheikh 
Bodeen ; the two species of Ammonites^ figs. 22 and 24, are also found 
at Sheikh Bodeen, as well as the two species bf Belemnites represented 
figs. 25 and 26 and fig. 27. The fig. 23, called a Delthyris^ has also 
been found at Sheikh Bodeen, I believe, but I do not possess a 
specimen of it. 

The Bhynchonella represented by Boyle and which is common at 
Sheikh Bodeen, has also been found in Rukshen by Captain Austen. 

The Jurassic limestone of Sheikh Bodeen rests in variegated 
dolomitic limestone without fossils (?), red marls, gypseous dark marls, * 
and feldspathose white sandstone extremely friable ; and this formation 
appears identical to the Saliferian formation of the Salt Range. 
From these lower beds issue a few small springs of brine, and it is, 
probable that masses of salt exist here and there in the marl, as it 
does in the Salt Range, but nowhere does the salt crop out. Some 
beds of massive gypsum occur on the southern side of the hill near 
its base, but are not extensive. The Oolitic and Saliferian formations 
conform in all their folds, faults and twistings most perfectly, but 
there is ji slight nonconformity between the Saliferian and Oolitic 
beds and the Miocene sandstone and conglomerate. The Saliferian and 
Oolitic formations had been upheaved to some extent before the Miocene 
began to be deposited, as boulders of gypsum and Oolitic limestone are 
found in the Miocene conglomerate in company with boulders of 
volcanic rocks, of nummulitic limestone, of carboniferous limestone, 
and with rolled Producti brought from the Bilote Range. But the 

* A few fossils of Slioikb Bodeen aro sketched at Plato XI. figs. 2 to 6. 
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bilk formed by the first upheaval were so low, and their beds pro- 
bably so near the horizontal position, that the non-conformity of these 
beds and of the Miocene beds is not now very apparent, both sets of 
beds having beea redisturbed to a great extent by the final great 
upheaval of the Himalayan mountains. 

62. In the country of the Wuzeerees, lat. N. 32° 16' to 32° 45' 
and Long. E. 69° 45' to 70° 16', we find the continuation towards 
the north of the Soolimanee Range to be formed of a chain of 
mountains of which the Pir Gul (11,583) and the Shewy Dhur 
(10,998) are the highest summits. These high summits w^e not 
ascended by the expeditionary force against the'Mosood Wuzeerees in 
1860, but the army marched along the fine plateau of Rusmuk 
(7,000 ft.) which skirts the main chain; and by collecting the pebbles 
of the torrents which descend from these high peaks I was enabled to 
estimate to a certain extent the mineral nature of the central ridge. 
These pebbles were all volcanic, trappean and metamorphic, and none 
of a granitic nature were found. The following specimens of rocks 
were collected in ravines desctnding directly from the Shewy Dhur : 
basalt, having the appearance of hard jet ; it is divided by joints and 
by innumerable cracks filled with carbonate of lime. It fuses quietly 
before the blow-pipe into a black bead. Some varieties do not shew 
the cracks filled with carbonate of lime, but are schistose in appearance, 
and the joints, which are large, are lined by quartzite, Half inch 
thick plates of volcanic ash, composed of a central layer of a pale 
dirty-greenish and compact mineral, and external layers of a brownish 
granular substance. The central layer fuses very easily before the 
blow-pipe, boiling up into a swollen and blistered surface ; it has the 
appearance of tremolite, the outer layer appears to be a mixture of 
tremolite with grains of augite ; the augite here and there forms 
little masses, and these fuse partially, the assay becoming studded with 
minute dark globules. Hornblende rock with grey mica. The paste 
appears to be an intimate mixture of felspar and hornblende, and is 
invaded by irregular and small plates of grey mica ; the rock is 
divided by a series of' well-marked joints, an inch apart. An augitic 
porphyry ; the paste is perfectly black and apparently composed of 
chatoyant augite ; it is invaded by closely set and minute prismatic 
crystals of dull white albite ; it is more like a poipliyritic lava than 
like a true prophyry. 
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A metamorpliosed micaceous limestone, schistose, the foliation being 
extremely wavy. It has the appearance of a thin-bedded micaceoua 
and calcareous shale which had been both crumpled and highly meta* 
morphosed. It is nearly entirely composed of exfoliating mica 
imbedded into grey bands of magnesian (?) carbonate of lime, which 
effervesces feebly, and other bands of white felspar. The felspar 
forms bands by itself, a quarter of an inch thick and free of mica. 
The rock exhibits a foliation or stratification which is thin-bedded and 
wavy. Greenish, soapy, spotted chlorite schist. Jaspery flint, bluish 
and tftinsparent, with veins and patches brownish and opaque, and 
occasionally threads of milk-white quartz. Quartzite with well 
formed crystals, six-sided prisms, at one end terminated by a six-sided 
pyramid. 

These rocks are therefore mostly volcanic ; the four last are, how- 
ever, metamorphic, and such rocks are not seen in Kashmir ; but they 
are extensively developed in the most northern portion of the Hima- 
laya,* as in Skardo, Zaskar, &c. 

63. Between the range of the Pir Gul and Shewy Dhur and the 
plains of the Derajat, is a thick* belt of low hills which are nearly 
entirely made up of nummnlitic limestone, slate and shales, and of 
Miocene sandstone and conglomerate. At Palusseen, however, (see 
map) under the nummnlitic limestone is discovered a rock of a very 
hard and dirty appearance and not forming beds, but huge masses of 
flesh-coloured limestone which are imbedded either in a grey sandstone 
or in the lower beds of the nummnlitic limestone. These masses are 
most evidjBntly old coral reefs, once rising from the bottom of the sea 
and ultimately covered by sand and calcareous mud; they are a 
confused agglomeration of corals of many species, imbedding shells, but 
unfortunately neither corals nor shells are in a good state of preser- 
vation. •J am not sufficiently familiar with the forms of the Coral-Rag 
of England to say whether this bed is its representative in India, but it 
is not unlikely to belong to secondary strata, for the following reasons.’*' 
1. It is situated underrthe sandstone, which generally forms thS base 
of the nummulitic formation. 2: It does not contain any of the 

* A coral reef formation, apparently closely analogous both in lithologic 
characters and mode of occurrence, occurs at the base of the Ootatoor division 
of the cretaceous rocks in Trichinopoly. See Mem. Geological Survey, Vol. I 
Pt 1, pp, 62.72.— jEd. 
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fossils fonnd in the nnmmulitic limestone above. 3. It appears 
much disturbed and dislocated by local movements, whilst the num- 
mulitic limest<jne is to be seen in regular, though much tilted-up 
beds above it. 4. It rests immediately over beds of red marl and 
gypsum which are always found, in the Punjab, where Oolitic beds 
occur much disturbed. 5. Some of the corals appear identical with 
some species found near Maree on the Indus, in a limestone containing 
the same fossils as those of Sheikh Bodeen which is decidedly an 
Oolite; 

I have therefore, in consideration of these reasons coloured these beds 
as Oolitic, but there is a doubt about it. The country was so dan- 
gerous at the time we were encamped at Palusseen, that I could 
collect but very few fossils, and I have not yet had the good luck to 
discover a similar bed in British territory. 

These coral reefs reappear in many places in the country of the. 
Wuzeerees: at the entrance of the plateau of Bushmuk a great 
quantity of this bed was again seen, but the rock was different, tlfough 
the fossils were identical ; the limestone was extremely impure, full 
of small rounded grains of gravel, and so much invaded by iron that it 
is often quite brown, and often also spotted by the iron forming little 
dark nodules in the mass. 

Again, near the hot spring of Sir-Oba, similar beds were seen 
resting on red marX with here and there masses of gypsum. This 
gypsum is opaque, white and compact, and contains a great number 
of crystals of quartz, very fine in their form, and terminated at both 
ends by a six-sided pyramid. The same crystals occur at Matee and 
Kalabag in the gypsum which accompanies the rock-salt of these 
localities, and are there collected and sold to natives as ornaments, 
under the name of Kalabag diamonds. 

One of the members of the nummulitic genus in the Wuzeecee Hills 
requires notice on account of its economical value. The Wuzeeree 
iron is obtained by the smelting of a brown shale, extremely rich in 
brown haematite ; the beds of the shale are situated under the num- 
mulitic limestone, and seem to replace the extensive beds of slate, with 
nummulites, seen in other localities. The quantity of the ore is 
enormous, whole ridges being formed of it. It is not quarried, as far 
as I could discover, but merely broken off the surface of the beds. It 
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is first roasted, and becomes black and highly magnetic. It is then 
worked either with nummulitic limestone or pieces of the coral-reefs 
and smelted with charcoal in small furnaces identical t^ those seen in 
Kashmir. I found at Mackeen a house with two of these furnaces and 
heaps of charcoal, of iron-ore and of limestone, evidently collected for 
smelting, and I could thus identify the ore used by the Wuzeerees, 
though no information was to be obtained from the people. I have 
had, since, pieces of ore brought to me, at Bunnoo, by the Wuzeerees 
engaged in trade and who bring the pig-iron to the plains for sale, and 
it is exactly the B|pie ore which I had seen at Mackeen, and which I 

had observed’ in situ as one of the members of the nummulitic for- 

• 

mation. This shale is heavy, generally covered with a rusty powder ; 
it varies in colour from reddish-brown to nearly black ; it soils the 
hand, it is not calcareous, and the richest parts of it have a tendency 
to form concretions, or at least to assume a sort of concentric slaty 
cleavage. It is only smelted to a paste, not to a fluid, and is refined 
by hammering. The iron produced is soft and fine-grained, but apt 
to exfoliate, a defect which is evidently the result of the metal being 
half worn-oyt by the extensive hammering to which it is submitted. 

The carboniferous limestone was found in situ in Wuziristan. But 
that such rocks do exist in the hills between the British border and 
round the central chain of the Afghan mountains, is proved by the 
boulders in the rivers which drain those countries. Major Vicarey 
found boulders of limestone containing carboniferous fossils in the 
streams near Peshawur ; Dr. Fleming found ‘‘ Proc?wc/i«s-lime8tone” in 
the ravines which drain the Solimanee chain towards the east ; and I 
have found in the bed of the Korum, a torrent which tirains the 
southern slopes of the Sufed Koh, boulders of a black limestone contain- 
ing Productus cora and P, Humholdtii, 

64. In the Salt Range the carboniferous limestone is well developed 
and attains, according to Dr. A. Fleming, a thickness of 1,800 
feet. It begins near Noorpoor in Long. B. 72® 30', as a thin bed, 
which increases as it goes towards the west, and attains its maximum 
of development near Vurcha, in Long. 72®. It decreases again 
towards the Indus, and is not seen at all near Maree and Kalabag ; 
but on the right bank of the river it reappears about six miles west 
of Kalabag, and is continued in the OMchalee range and the northern 
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end of the Speen or Lowa Gur. It appears to be identical, in fo^Is 
and in lithological characters, to the limestone of Kashmir. Dr. A. 
Fleming doe^j^ot mention its ever resting on quartzite or volcanic ash, 
but supposes on the contrary that it rests on the Saliferian formation, 
which he, in consequence of this view, calls Devonian. Whatever 
little of the carboniferous limestone of the Salt Range I have myself 
seen, is too much disturbed to allow me to form an opinion ; I cer- 
tainly never saw any ‘ quartzite underlying the limestone in the Salt 
Range ; but such quartzite exists in the Rottah Roh, and it is evident 
that the Rottah Roh carboniferous limestone, andk that of the Salt 
Jlange are one and the same sheet of deposit, broken and separated by 
convulsions of a posterior age. This, however, does not prove much 
either" way. 

The long controversy about the age of the salt and gypsum in the 
Alps bids fair to be repeated in the Punjab. The Saliferian of the 
Salt Range has already been placed by successive observers in nearly 
every formation from the Devonian to the Miocene ! In the Alps, geo- 
logists appear to have once become desperate at the fight, and M. 
Sismonda published in the Gomptes rendm de VAcadtmie des Sciences 
de Paris (Vol. Ill, p,WZ) the somewhat startling hypothesis that 
‘‘ in the Al^s the shells of the Lias lived at the same time as the 
carboniferous plants” 1 1 !... It is not a little curious resemblance 
that in the Maurieune, in Savoy, (the great field of contention,) the 
gypsum, quartzite, marl, &c., are much disturbed by local foldings and 
bendings, and appear to be placed under the carboniferous rocks (terrain 
Jiouiller), Fortunately a thin, but very persistent and •well-char- 
acterised Red, the Infra-lias, has enabled the geologists who have 
best studied this locality, to fix the position of the red marl, red and 
green shale, quartzite, gypsum, &c., in the Trias, and to show that the 
apparently inferior position of these Triassic layeiis was due^* to such 
great disturbances and reversions of strata as one may reasonably 
expect to have accompanied the surging up of mountains like the Alps. 
Less fortunate or l^ss industrious than they of Europe, we have^ot 
yet found the Infra-lias in India, and we have not therefore got hold 
of the thread which led so successfully the Swiss and French geologists 
to a true understanding of the Alpine Saliferian. 

I wish that I could have dfetermined satisfactorily the age of the 
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sa^f the Punjab, before forwarding this paper to tke Society ; but I 
se^ at present but little chance of my being able to visit again and 
study the Salt Kange within a reasonable time. My ob|| impression, 
from what I have seen, is that the Saliferian of the Pun^b is Triassio 
or Permian. 

This Saliferian formation, (whatever its age may be,) plays a very 
important part in the economy of Upper India, and may possibly be 
made a great deal more of than at present. It gives a supply of salt 
^which pays to the State a handsome revenue ; it Ifas been the original 
source of the Reh or Kullur of the soil, an impure and effervescing 
mixture of saltpetre, of soda and chloride of sodium, which renders 
fields barren and thus causes very serious losses to that same revenue* 
There can be little doubt that it contains some at least of the numer- 
ous minerals discovered in the Russian salt mines of Stassfust- Anhalt, 
and it is very possible that it will one day give some fertilizing material 
which will more than repay the loss caused by the Reh, It is a fine 
field for research, and only wants work bestowed upon it to yield 
valuable results. 

Any one who has visited the . Saliferian of the Punjab must have 

been struck by the much disturbed state of the beds. These appear 

as if they had been raised into a succession of smsil cones or 

“ boursoufflures,’’ and suggests at first sight the idea of the Saliferian 

having been at some time or another violently dislocated by eruptive 

gases and sublimated minerals. This is so marked in some localities 

that Dr. A. Fleming advances, as a possible hypothesis, that the salt 

may be of’ volcanic origin. But the stratification is generally so well 

defined (the courses of salt being separated by thin layers of red marl 

« 

or cellular gypsum) that we cannot regard the salt as intrusive ; 
it is decidedly sedimentary. That the disposition of the salt gypanm, 
bipyrami(Jal quarta crystals, &c., &c., took place under the influence 
of heat, due probably to hot springs, is pretty certain. For Charpeutin 
and de Beaumont have shewn that the gypsum Vas first deposited as 
knhydrite, and this anhydrite must of necessity Ijfive been precipited. 
from hot solutions ; neither do we see how sea water could deposit 
gypsum, unless submitted to a high temperature ; whilst, high tem- 
perature being admitted, the precipitation of gypsum becomes easily 
explained, if we remember Mr. David Forbes’s obseiwation in Pern : 
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The quantity o& sulphates and more especially of sulphate of Ime, 
‘‘ included invariably in these deposits, might, at first sight, appew to 
the observ^ too. great to suppose it due only to the evaporation of 
“ the sea^watOT ; but I believe that this impression will be dissipated 
when he sees the enormous amount of gypsum removed in the form 
“ of hard white cakes or sedimentary crust, from the boilers of the 
“ large distilling machines in use along this arid coast, for producing 
from the water of the sea a supply of fresh water for the maintenance 
“ of the inhabitants, •beasts of burden, and even the locomotive engines 
‘‘ of the railways along the coast. It appears not necessary to suppose, 
‘‘ as has been put forth, that the sulphates present have been formed 
by volcanic exhalations acting upon the bed of salt.’* ** What induces 
us readily to admit of the existence of very numerous and extensive hot 
springs during the Triassi# epoch in fhe Punjab is, that even now-a-days 
the Saliferian formation is remarkable for the great number of hot 
springs it contains ; indeed hardly a hot spring in the Punjab and the 
Himalaya is to be found unconnected with the Saliferian, and whenever 
we find Saliferian beds, we generally also find hot springs. This is 
true of the Salt Kange, of the Rottah Roh, of Kangra,t of Rukshu in 
Thibet, &c. We may therefore conclude from these remarks that the 
salt, gypsuH, &c., is sedimentary, though deposited under peculiar 
circumstances, viz., the presence and influence of hot springs. How 
then to account for the very disturbed state of the Saliferian beds, for 
these limited, local, fragmentary disturbances which give to the beds 
so elastic an appearance ? Two ordinary causes appear to me 

sufficient to account for this : one is the transformation of the 
anhydrite into gypsum by absorption of water, a phenomenon which 
continues to take place now-a-days. This absorption of water and 
th%consequent increase of volume of the gypsum brought about the 
swelling up of the beds in cones and ‘‘ boursoufllures,” ^Tlien the 

* “ The Geology of Bolivia and Peru,” by David Forbes, with notes on fossils, 
by Professor Huxley and J. W, Sailer, Esq., published by Taylor and Francis, 
Bed LionCoui't, Fleets treet, 1861, oommunioated to Geologioad Society in 1860. 

t The saline springs of the Towala Mookhi and of Eangra-basa, in Eangra, 
issue from Saliferian ranges immediately covered by Miocene beds. Mr. 
Maroadieu has found that the water of thm springs contains Iodine, in addi- 
tion to the usual saline matter of the springs of the Saliferian formation in 
Upper India. Vide Report, No. 84, by M.’ Maroadieu. Sketches of Corre- 
spondence, Puigab, I860. 
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§gcond cause of disturbance began to act : the beds of salt are often 
dissolved and removed by water infiltrating through . cracks in the 
rocks ^ a cavity is thus formed under the vault of* roel^which covered 
in the salt and one day the vault falls in. 

This process is to be seen now-a-days in actual existence, on a 
small scale, in the hillock of Maree on the Indus. 

Thus, from the swelling of the gypsum by its transformation from 
anhydrite to common gypsum, and from the falling in of the vaults 
formed by this swelling, the beds of the Saliferian formation in the 
Punjab have a most broken and turned-over appearance. 

Add to this that these beds have participated in the convulsions 
produced by the great final upheaval of the Himalaya, and you will 
have no difficulty in understanding how difficult it is to make out 
with certainty the stratography of thesq, rocks, and how it is that the 
Saliferian appears here and there inferior to the Palaeozoic beds. Before 
quitting the Saliferian formation, let us notice that the beds of it 
appear to have suffered very great denudation. We can easily un- 
derstand that the red marl was very easily denuded, when we see how 
it crumbles into a powdery, friable, fluid earth, after a few days 
exposure to the atmosphere. It is on account of this denudation, on 
account of the very considerable amount of material which this for- 
mation gave to the Miocene and to the alluvium deposits of Upper 
India, that the presence of Reh or Kul|ur in the soil of the Punjab 
and* the North- West Provinces is to be credited to the Saliferian. I 
shall say a few words about this again, when we explain how the 
Miocene was made up, in the next chapter. 

As there is yet such incertitude about the age of the salt, I have 
called the formation “ Saliferian,'^ without entering it on the Map as 
belonging either to the PalaBozoic or to the Mezozoic epoch.* # 

The esarboniferous limestone is covered in, north of Vurcha, by an 
Oolitic formation of trifling thickness and containing Oxfordian forms. 

* I have purposely avoided insisting on the mineral c^raoters of the 
Baliforiaii formation of India, as it is now-a-days the fashion to undervalue 
very much these charnoters y but it may be as well to remember that in the 
Salt Range we have beds of gypsum full of rock-crystals of a bipyramidal 
shape y that the layers of gypsum are separated by calcareo-magnesian bands, 
having a cellular disposition (Cargnenle of the Swiss, Rankwacke of the 
Gormans) and that the salt is accompanied by a bright red marl without 
fossils. These several characters are found in the Triassic salt and gypsum of 
SwiUerland, of S^voy and of Spain, and, I believo, in no other formation. 
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As the ^rboniferous limestone thins out in approaching the Indus, 
the Oolitic formation increases in importanc# and forms much dis- 
turbed hills, •11 the way from Moosa Khel to Kalabag. It is con- 
tinued west of the Indus in the Ohichalee Kange and the northern 
end of the Speen Ghur ; a little above Moola Khel it disappears 
under the alluvial, and does not reappear till Sheikh Bodeen, where, 
as we have seen, it attains a considerable thickness. 

65, The salt and gypsum is continued on the west side of the 
Indus, in the hilly country of the Kuttuks, but it is there much 
covered by tertiary clays and sandstones. It crops out near Bahadoor 
Khel and along the course of the Teeree Towe. At thfe first named 
place the Saliferian forms an anticlinal arch ; the salt, above fifty feet 
thick, is the lowest bed seen, and i| very regularly stratified ; above 
it is a thin bed of red marl, another of grey sandstone, also thin ; then 
gypsum, about twenty-five to thirty feet thick ; then a thin band of 
a limestone with minute debris of fossils, and which resembles 
lithologically the Oolitic bed of Kalabag and Maree on the Indus ; 
then the dark, brown, sandstone which often forms the base of the 
nummulitic formation ; some coarse and crumbling shales without 
fossils ; and finally, a bed of limestone rich in nummulites, volutes, 
veneridae, &c., and about ten to twelve feet thick. This is at last 
covered by the maidy lumpy clayey beds of Miocene. A fault running 
approximately W. E. thrqj^gh the Soordak Pass, has caused an up- 
throw of the beds on its southern* side, and there the nummuKtic 
limestone, much tilted up, forms a pretty high hill. 

Along the Teeree Towe the Saliferian is immediately covered by 
Tertiary. As far as Lachee the rocks seen are Miocene sandstone, clay 
and conglomerates ; thence to Peshawur the country is entirely covered 
byAmmulitic limestone and shale, and the Miocene sandstone is only 
seen here and there in small detached beds and patches, v^hich are 
evidently the remains of layers which have been mostly removed by 
denudation. . 

66. North of the Salt Range we have also a great extent of 
Tertiarks, Nummulitic limestone, shale and sandstone first covers 
in the secondary layers in the western portion of the range, but rests 
directly on the salt marl and gypsum in the eastern half of it. It 
attains a great thickness, where well developed, (4600 feet,) and forms 
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.the summits of nearly all the highest hills of the Salt Range. It is 
continued to within 1#o miles of Maree on the Indus where it thins 
out, l^jit reappears near Kalabag, and is very well dfveloped in the 
Chichalee Range and in the Speen Ghur. Near the Indus, all the 
beds of the Salt Range, excepting the Saliferian marl itself and the 
secondary strata where much locally disturbed, dip towards the N. E. 
On the western bank of the Indus, that is in the Chichalee Hills and 
the Speen Ghur, the dip is W. N. W. or N. W. This last dip is gene- 
rally that of all the strata of the Kuttuk hills. 

The nummulitic formation appears in the Salt Range as a thick 
belt which, beginning at the Mount Tilla near Jheelum, is continued 
to near Maree on the Indus, where it disappears for a little space, but 
reappears on the other side of tln^river, and is to bo seen forming the 
bulk of the Speen Ghur to near Esokhcl. The foi mation keeps a 
remarkably similar aspect the whole way. It is, from below upwards, 
composed* of — 1. Sandstone often coloured by iron, but generally 
dirty white or pale grey, 2. Very arenacious, thin bedded or lumpy 
limestone, with gasteropods, few and small nummulites and innumer- 
able debris of oysters or grypheo). 3. Shales of various colours, with 
beds of lignite and of alum carbonaceous shales. The alum shales 
are only developed where the lignite is situated close to the Saliferian 
formation, and appear to be patches of lignite metamorphosed. 4. 
Argillaceous limestone, full of large luimmulites, ’ chama, cardita, 
crassatella, ostroea, many gasteropods, very large cchinodermata, <fec., 
&c. 5. Shales often replaced by a clay-slate containing nummulites. 

The shales contain sometimes lignite and Rol (alum-shale), but the 
seams are made less well defined than in the lower shales. 6. Argilla- 
ceous limestone, extremely white in some places and containing the 
same -fossils as layer 4 ; in the eastern portion of the Ranfe it 
contain!? flints ; it is often foetid. 7. Chert, hard limestone, weather- 
ing rough and pitted; pale yellow or flesh-colour, brittle and 

* Occasionally a bed of white soft fragile limestone is seen to form the base 
of the nummulitic formation. It is characterized by a planorbis which is 
tolerably abundant ; but it contains neither nummulites nor any other fossil. 
It is found in lenticular beds of littio extent, and rarely more than two or three 
feet thick. It suggests to the miud beds formed in pools or creeks among 
sandy islands and promontories at the mouth of a river. Whenever it occurs, 
I have found in the nummulitic limestone above it a great number of teeth 
and bones of fishes (sharks). 
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splintery. Shells fewer, nummulitea small, but very abundant, 
especially the N, variolaria^ whilst the flat #Lnd irregular N, puahi 
and N. loevigata, so abundant in beds 4 and 6, are not to be found 
here, or are at least rare. A nummulite about the size of the N. puahi^ 
but thicker, is, however, found pretty abundantly, though not in 
swarms like the N. variolar ia, A ribbed cardita is the only bivalve 
which appears tolerably abundant. 

67. Resting on the nummulitic formation of the Salt Range are 
thick beds of Miocene sandstone, clay and conglomerate. I have 
described in chapter I. how these sandstones form a great plateau 
between the Salt Range and the foot of the Maree Hill, and indicated 
that thay may be considered as the upper Miocene Bed, whilst the 

Maree Hills and the whole of the mountains between tlie Jheelum 

m 

and the Pir Punjal chain are to be regarded as lower Miocene. The 
upper bed is rich in mammalian fossils, and is identical to the 
Sewalik formation. The lower bed is devoid of fossils,* containing 
only a few debris of plants, rootlets, small stems aud occasionally 
small niduses of lignite. The upper Miocene has probably been a 
great deal denuded ; remains of the bed are, however, to be seen in 
the valley of Poonch ; they are there rich in very well preserved 
fossils, teeth of elephants being common and very perfect. 

68. The sandstones and conglomerates just mentioned form a 
great belt from the E. N. E. to the W. S. W. (see Map) and to the 
north of it appears another belt, having a similar direction and com- 
posed of nummulitic limestone and slate. It begins in Hazara in 
Lat. 34*^, and forms all the superficial covering of the Hazara moun- 
tains as far as the Sirun river and as high north as Mausera, being about 
thirty miles in width as the crow flies. It proceeds from N. E. to S. W, 
to^Vards Attock, keeping the same width and extending in that 
district from the Indus to Janika Serai. Crossing the Indus, dt forms 
the whole of the Akora Kuttuck and Afreedee hills between Peshawur 
and Kohat, extending about sixteen miles south of Kohat. It has 
been followed as far as longitude B. 70°. The beds of this nummu- 
litio formation have a general dip to the N. W. A similar 

• It is said that one or two bones have been fonnd in the lower Miooene, but 
this is doubtful; if they exist, they are at any rate very rare. Mr. Medlioott 
has pointed out a non-conformity between the lower and upper Miocene j he 
makes three beds of the formation. 
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nummulitic tract follows the foot of the Himalayan ranges along the 
southern versant of the^Pir Punjal chain and its continuation to the 
S. E. \t begins in the valjey of Poonch ; it is seen north of Rajaori, 
and the pebbles of the streams near Rajaori are often nummulitic 
limestone, though the parent-beds have not yet been discovered. I 
cannot say whether nummulitic beds are to be seen to the north of 
Tummoo, Basaoli, and Noorpoor or in Kangra, but they appear near 
Subathoo ill long. 77° lat. 31°, and have further been just discovered 
Jby Captain Q-. Austen on the east of the Ganges in Kumaoon. 
But this numnfulitic along the foot of the Himalaya is either 
much denuded or much covered up by Miocene, and does not make 
such a show on the surface as the other belt which follows the 
direction of the Afghan mountains. 

To the north of these zones of nummulite we meet the volcanic 
hills, which I have described in the first chapter. 

69. The stratum of nummulite in Hazara, occasionally broken 
through, or faulted' or denuded sufficiently to allow of older rocks 
making their appearance. 

At the northern end of Mount Sirbun near Abbottabad, carboni- 
ferous limestone lesting on volcanic rocks is quarried for building 
purposes. The limestone belongs to the Weean and Kothair groups 
and is thin-bedded, arenaceous, marly and occasionally conglomeratic. 
It is of considerable thickness and immediately covered in by lime- 
stone, the lower beds of which are so poor in fossils that it is im- 
possible to identify them, the upper being nummulitic. 

The following is a section near the small village of Sheikh Wandie, 
from E. to W. 



1 , 



Level of the Abbottabad valley about 47^0 ft. above 
he level of the sea. 
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Section of the Northern extremity of Mount Sirhun, near AhhotUihud^ 
from E, to W. hearing S. (not drawn to scale.) 

c 

1. Very compact and very hard Comean rock, composed of a paste of white 
feldspar and grey homstono in intimate combination. The joints and exposed 
surfaces are smooth and have a quartzy glimmering. In the paste there is 
often a partial separation of white feldspar in spots of a dull white colour. 
Splinters of the white spots can bo rounded on their edges before the blow- 
pipe, but the grey paste of the rock appears to be more refractory, though 
there is certainly a softening of the mineral compound and a slight smoothing 
of sharp edges after long exposure to heat. It is a bed of very considerable 
thickness, stratified and much jointed. 

2. White quartzite in a brecciated state, the pieces being recemented 
together ^y a grey feldspathose paste. It appears as if the bed had been 
broken after its formation and the fragments reunited by a feldspathose paste. 

3. Very heavy, chocolate-coloured, clay-stone, with bands of quartzite. 

4. Indurated clay, with round nodules, the size of a bean, of a black 
mineral having the lustre of jet, whitening to a milk-white colour before the 
blow-pipo, and finally melting with difficulty on thin edges ; it belongs probably 
to the hyperstheno group. Thorny itself is grey, smooth and meagre. 

5. Cldoritic clay ; grey, very smooth and soft to the touch ; hardness of 
slate. It is full of ninuto round grq^ins of a semi-transparent mineral, grey 
like the clay, but a little darker. The clay becomes white and meagre before 
the blow-pipe ; it is unaffected by muriatic acid, and does not form a pasty 
mass with water, either before or after grilling. 

6. Limestone, at first extremely arenaceous and argillaceous, and presenting 
particles of dirty blue and brown colour. It becomes gradually conglomeratic 
and at the same time thin-bedded, the layers being made of layers of pebbles 
of limestone cemented by a calcareous sandy cement ; the top of the layer 
appears to have been worn flat by the action of the waves, before the deposit 
of the next stratum took place, the pebbles appearing as sections on the surface 
of the bod. The next layer is a muddy limestone containing a few flat athyris, 
remarkable especially for three internal raised lines or ribs proceeding from the 
beak as far as tlio middle of the valve. But these shells are in a very bad 
state of preservation. This layer is only two feet thick, and is succeeded by 
another equally thin and containing numerous debris of gasteropods and 
corals. Then comes a black, sometimes blue-black limestone, extremely foetid. 
The bluer portions are crossed by white lines intersecting each other in all 
directions and containing only debris of fossils. 

The limestone forms altogether a bed of about thirty feet, when it is cut by 
a fault which causes it to be repeated, and a succession of faults directed 
W. N. W. to E. S. E. keeps the same limestone on the surface for more than 
half a mile, it becooues finally covered by nummulitic limestone. 
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This Mount Sirbun forms tho left side of the Abbottabad valley. Following 
the slopes of this hill, wo find beds of quartzite, similar to No. 2 of tho above 
section, reappearing three or four times in short antiolinals ; above it are b^ds 
of limestone containing a few fossils, principally casts of gasterop&ds. This 
limestone is often strongly oolitic in stracturo, but presents also the very 
unusual appearance of resembling beds of travertin which had been entombed 
in a calcareous mud after their formation, so that the cavities of the travertin 
have become filled up with a limestone less hard than the original deposit. I 
have usually ifcgarded these beds as fresh -water origin near a low coast, and 
referred them, in a general and provisional way, to tho Jurassic ; of oourso 
this is doubtful. 

70. On the lower road from Marree tcy Abbottabad, near tho 
village of Sayd Kote, great disturbances are observed, and rocks of 
a geyserian nature make their appearance about half way^between 
Sayd Koto and the Dovn* river. •They are principally a chocolate- 
coloured sandstone, becoming coated by weathering on the surface as 
well as in the joints, with a shining dark incrustation. It is much 
jointed and breaks in prismatic blocks. A great quantity of dark 
boulders of this rock may be seen in thi bed of the river Dowr. It 
appears to be similar to some variety of dust-rock or sandy ash or 
earthy ash seen in Kashmir. It is capped by a bed of quartzite com- 
posed of large, opaque, angular grains of quartz, jammed together and 
cemented by a feldspathose white paste of which there is very little. 
Angular grains oi black augite are sparingly disseminated in the rock. 
Under the brown sandstone is seen a thick bed of crumbling clay 
slate, very dark and foliated. This is the lowest bed seen. These 
throe beds, viz., slate, sandstone and quartzite conform together in 
their dip and are capped by a patchy limestone of doubtful age, and 
interbedded with grey soft slate. There is much kunkur near tho 
locality. 

At Sayd Kote the limestones are wonderfully distitri)ed : beds 
having the appearance of Kothair limestone and Containing a great 
number of gasteropoda and cyathophylUdes are seen repeatedly, as the 
road crosses nearly perpendicular beds which are much faulted. 
Nummulitic limestone appears to cover in directly the carboniferous (?) 
beds?? 

Again on the upper road from Murree to Abbottabad, at the bottom 
of the ravine under Doonga Gully, volcanic or rather geyserian rocks 
are to be seen. They consist of a very white and friable rock com- 
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posed of acicular minute crystals of albite easily fusible before the 
blow-pipe and pressed and entangled together ; there does not appear 
t# be a^y cement to bind the small crystals together ; the rook has a 
coarsely saccharine aspect and can easily be crumbled between the 
fingers. It rises in vertical and contorted bands, from half an inch to 
two and a' half feet thick, amongst sands and disintegrated shales. It 
assumes very many remarkable colours, being sometimes flesh-coloured 
or reddish, and at other places azur8-blne ; its genepl colour is, how- 
^ ever, snow-white ; where it is blue, the shales near it are of the same 
colour. It is interbedded with thin beds of tufaceous limestone which 
have probably found iWiv way there by infiltration. It is covered in 
by a rubanneous and dark slate, much disturbed, extremely cleaved 
and joiflted and falling into small angular pieces. This slate appears 
similar to that seen near Syad Kote, and the feldspathose rock is 
intrusive. These two rocks are at the bottom of the ravine, on a 
fault, and form a little mound by themselves. There are no rocks 
to bo seen in immediate relation to them, and the beds of the sides of 
the ravine appear to be entirely nummulitic. 

From the examples given of volcanic rocks in Hazara, it seems 
evident that that district has’ participated in the great volcanic 
accumulation which preceded the carboniferous epoch, and that it has 
also been disturbed at a later date by intrusive volcanic action of a 
local and geyserian character. ^ 

71. Of Chumba, Kulu and Kunawar, districts which occupy the 
hilly tracts south of the extension of the Pir Punjal chain towards 
the Sutlej, J know nothing, 

72. Kashmir is continued to the south-east by the highlands of 
Lahul and Spiti which are situated in the same Himalayan parallel, 
viz., between the Pir Punjal chain or parallel and that of the Ser 
and Mer.^ Spiti has been pretty often visited by geologists, and wo 
know that carbdftiferous and Jurassic fossils wore brought thence by 
Dr. Gerard. Liassic fossils have also been found there. As for 
crystalline rocks, M.- Marcadieu mentions much granite, and Captain 
W. E. Hay, granite penetrated by huge veins of ter-sulphuret of 
antimony and “ other metals.’^ Gypsum is reported as extremely 
abundant in Spiti, forming, it is said, whole mountains ; and hero I 

6 
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would, mention again that several hot springs are found in close 
vicinity to these gypseous beds. 

But I must draw back here, and leave the ground to Dr. Stpliczlai 
who has been for some time studying the geology of Spiti with great 
care and is preparing a work on the subject. Dr. Stoliczka has found 
in Spiti rocks of the following ages : Silurian, Carboniferous, 
Triassic (?), Liassic, Oolitic and Cretaceous. I have said before that 
most of the fossils from Spiti represented in Dr. Boyle’s Illustrations, 
are to be found in the Jurassic rocks of Sheikh Bodeen. 

73, The great chain of Ser and Mer (called by Capt. B. Strachey, 
between the Sutlej and the Kali, the chain of^Snowy Peaks, and by 
Cunningham, the western Himalaya or central chain of the Himalaya) 
appears to be, as far as I have been able to ascertain, made up of 
granite, gneiss, and other rocks of the plutonic and metamoiphic 
groups. From the Nanga Parbat (26,629 ft.) to near the Sojji La 
pass, (11,300 ft.) the range is, I believe, mostly granite ; it is traversed 
by the road of Skardo via Guzais, and Mr. Drew informs me that the 
range, (which here forms the southern boundary of the Deosai plain) 
is “ chiefly granite, partly schist.” The plain of Deosai is a singular 
plain or steppe entirely covered with debris and loose stones ; it is 
tolerably flat, considering how it is situated, and has perhaps once 
been the bed of a gigantic glacier. It is surrounded by granitic 
mountains on the southe|ji and western sides ; the north end is 
bounded by mountains of schist and slate, and the eastern side is closed 
in by granitic hills which gradually pass, over Drass and Kurgyl, into 
volcanic rocks. 

If we cross the Ser and Mer chain by the Sojji La, from Kashmir 
into Drass, we find near Baltal, a village on the Kashmir versant of 
the pass, that the carboniferous limestone ceases and is succeeded by 
beds of very coarse and micaceous slaty shales, of leu very sandy and 
always very thin-bedded. The specimens I possess f f this rock show 
it to be identical with the sandstone and sandy coarse shales seen in 
the Zebawan and there interbedded with ash, agglomerate and slate. 
This rock goes on to nearly the top of the pass, where it becomes a 
dark and hard slate, having a metamorphic appearance. Then lime- 
stone reappears and is seen as far as Drass ; it rests the whole way, 
as far as pan be seen, on volcanic rocks and azoic slate. It is pro 
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bably continuous, through Sooroo, with beds of limestone seen between 
Moolbek and Khurbu. 

♦ I do.not know what sort of rock forms the summit of the Kun Non 
or Ser and Mer Peaks (23,407 ft.) but their north-eastern slope and spurs 
are composed of gneiss and schist ; these metamorphic rocks extend 
as far as the Sojji La, where they are graduating into beds of the 
coarse slaty shales described above ; on the north of the road it is 
continued by beds of slate and of sandstone extremely micaceous and 
resting on mica-schists, of which some specimens effervesce powerfully 
with acids. Beds of metamorphic white marble are also seen, but 
the great bulk of th^ mountains between Tillail and the Deosai is 
made up of granite, shist and mica-slate. 

Following the great chain to the S. E. we find it crossed by several 
passes of which the Bara Lacha (16,505 ft.) and the Parungla (18,794 
ft.) are the most celebrated and frequented. Mr. Marcadieu describes 
these passes as being principally through granitic rocks ; but unfor- 
tunately Mr. Marcadieu does not seem to have enjoyed much his 
visit to these “ helles horreurs'' and he gives us little geological infor- 
mation, but many complaints, about these “ delights of Satan,” as he 
calls the mountains. 

South-east of the Sutlej, the chain continues to be mostly granitic. It 
is studded with noble peaks, Porgyul (22,700, ft.) Baldang (21,400 ft.) 
Kamet (25,000) and Nanda Devi (25,700, it.) all of them made up of 
granite, gneiss, and schist. But I must refer the reader to Captain 
R. Stracliey’s paper “ on the geology of part of the Himalaya moun- 
tains,”* for the mountains south-east of the Sutlej. 

74. Having crossed the Ser and Mer Parallel, we find ourselves in 
the great trough between this chain and that of the Kailas peak 
(which I shall call for convenience sake the Kailas chain) and we 
may hardly call this trough a valley, considering that it is a plateau 
from 10 to 12,O0O feet high above the level of the sea ; and yet it is 
a valley between the two great parallels which tower over it by some 
10,000 feet more. It 9omprises the districts of Deosai, Soroo and 
Drass, Ladak proper, Zanskar, Rukshu and* in the S. E. the great 
plateau of Tibet through which runs the Sutlej and inhabited by the 
Hundes. This last or south-eastern portion of the trough is toler- 
* Proceedings of the Geological Society of London, J une, 185L, 
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ablj flat, only a small volcanic peak rising here and thei-e, detached 
and isolated, through the thick horizontal bone-beds of sandstone and 
conglomerate which fill up the valley * Bnt in the other districts^ 
the trough is nearly entirely filled up by vast mountains, which 
occupy in the parallel valley of Ladak the same position as the 
catenated chains we have described in Kashmir do in the parallel 
valley of Kashmir 5 the chain formed by these mountains has been 
called by Colonel Cunningham the Tso Moreri” chain, and has been 
raised to the position of one of the great parallel chains of the Hima- 
laya, but it will best suit our purpose to consider it as an inter- 
parallel mass of mountains. 

Deosai has been described already. Drass and Kurghyl are covered 
with Volcanic rocks into which the granite of Deosai gradually passes, 
Mr. Drew tells me that he found near Kurgyl a rock composed ex- 
clusively of mica and felspar, graduating into granite. Some 
specimens I possess from Tashgam, half way between Drass and 
Kurgyl, are composed of a dark green hornblende which fuses with 
difficulty and swelling a little before the blow-pipe. Felspar is not 
conspicuous, but is probably intimately combined with the horn- 
blende. But rocks undoubtedly volcanic are also scon, such as green- 
stone and amygdaloid. A considerable bed of limestone reposes on 
the volcanic rocks and appears to he the continuation of the bed seen 
near Dnass. I do not know the age of this limestone. The Drass 
bed contains fossils which are, I believe, carboniferous, and I have 
coloured the bed now under consideration, carboniferous, assuming 
the continuity of the two beds to be tru^ 

Of the mass of hills traversed by the road from Kurgyl to Le 
I know very little indeed. They are said to consist mostly of slaty 
rocks capped here and there by conglomerates and grits. 

As we near the valley of the Indus in Ladak proper, near the 
village Kulsi, interesting beds appear. Besting on a honlhlende rock 
or trap is a series of slate, light coloured limestone, conglomerate 
with rolled bonlders of the same limestone, sandstone, shales and 
dark purple indicated clays. The dip is not very great and the 
several beds appear to conform together. The whole valley of the 

* Proceodings of the Geological Society of London, page 306, 
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Upper Indus from Kulsi to Nodmo (and probably further east) ap- 
pears to be excavated in this formation and the river flows in a fault 
of it or more probably in the centre of a denuded anticlinaL* The 
series of rocks (series of Upper Indus Valley) rest, on the North, 
against the granite of the Kilas Range. Captain G. Austen, 
to whom I owe these details, estimates it to be at least 3,000 feet 
thick, and mentions also its appearance in Rodok at the North of the 
Pang Kong Cho, resting there unconformably on slate. In the 
limestone layer of this series (about 150 feet thick or more) Captain 
Austen found a few fossils which he was kind enough to show me. 
They were very ill-preserved and fragmentary, but appeared to 
resemble some forms found in the Kothair bed in Kashmir ; some 
cyathophyllides are certainly not to be distinguished from those 
represented at figures 50 and 57, Plate VIL Another fossil was 
supposed to be the radical end of a Calami te. To complicate matters, 
the fossils were declared by palajontologists at home to be cretaceous. 
The specimens are so bad, that I apprehend that this determination 
must have rested entirely on the one fossil which I took for a Cala- 
mite, and which was regarded, I suppose, as a Hippurite. My 
own impression is, that the limestone is identical with the Kothair 
bed of Kashmir, and therefore either the uppermost layer of the car- 
boniferous or perhaps the lowest of the Triassic, 

Above this Upper Indus series come the nearly horizontal grits 
and coarse sandstones which form the fiats called in Ladak Chang 
Tang and Rang. The non-conformity between the Indus Series and 
the Chang. Tang beds is not conspicuous, as that dips at a very low 
angle and those are nearly horizontal. There is also, I believe, a 
great similarity of lithological^ character between the two formations, 
one being merely the resettlement of the other. I conceive that 
some difficulty may be experienced occasionally to decide where one 
formation eftds and the other begins. A few mammalian bones have 
been found in the Chang-tang sandstone, and there is but little doubt 
that this bed is similar to the sandstone and conglomerate of the 
Great Thibet plateau to the north of the Niti Pass. These high 
horizontal plateaux of conglomerate and sandstone are also observed 

• A very great number of rivers in the Himalaya run part of their course 
in the centre of a denuded anticlinal. 
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in the Afghan mountains, where they are called in Pooahtoo 
Ragzhie. I have examined some of these ragzhies, of which the 
plateau of Rushmuk in Waziristan is a good example at an elevation 
of 7,000 feet, and I feel satisfied of their fluvio-lacustrine origin 
and of their age being posterior to the final upheaval of the Hima- 
laya and Afghan mountains.* 

Zaskar and Riikshu or Rupshii are interesting districts, on account 
of their lakes, numerous hot springs and borax mines. The country 
is an elevated labyrinth of mountains and valleys, having a mean 
height of 15,600 feet. The principal peaks are the Korsok Too 
(above 20,000 feet) and the Napko Hondo ; but there afc great many 
other nameless peaks ; the passes are all a good deal above 17,000 
feet. In Zaskar we find a great mass of gneiss and schist which 
appears to be the eastern extension of similar rocks which begin in 
Suru, and, after entering largely in the formation of the mountains 
of the highland of Zaskar, are prolonged eastward into Rukshu, where 
they graduate into beds of metamorphic slate on which rest fossili- 
ferous rocks. The gneiss, schist, slate and limestone are all stratified 
and confonnable together, and they all dip towards the S. S. W. 
The limestone appears to be the continuation of the bed of limestone 
seen in Suru reposing on the gneiss and schist of the foot of the Ser 
and Mer peaks. 

The occurrence of fossils in Rukshu had been noticed by several 
travellers, but little was satisfactorily known, and to Captain G. 
Austen is therefore due the credit of liaving first brought trustworthy 
fossils from Rukshu, and to him I am indebted for the following 
details : — 

Two of the valleys of Rukshu are the Tso Moreri valley and the 
Pang-po-loomba ; they are separated one from the other by the 
ridge of the Korsok Tso, composed of granitoid rocks and gi gneiss 
and schist. From the Pang- po-loomba (valley) one passts into the 
valley of the Tsa Rup (river) by the Pang-po-la (pass), towards 
Zaskar. This. Pang-po-loomba (valley) and Pang-po-la (pass) are 
the localities where fossiliferous beds have been noticed. The 

* Col. R. Strachey appears inclined to regard tlioso horizontal beds of the 
Great Thibet plateau as contemporary of the Siwalik hills and a sea- formation, 

I believe that both hypotheses are untenable. 
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whole bottom of the valley is uneven and its southern portion is 
formed by beds of limestone in which both Captain Austen and Mr, 
Marcad^u found carboniferous fossils (No. 1.) At the foot of the 
Pang-po-la the carboniferous becomes covered by a muddy sandstone 
(No. 2) which is, however, not seen in situ on the northern slope of 



from, a sketch by Captain Godwin Austen (approximate). 

the Pang Po, but of which numerous debris fill the ravines. Above 
this sandstone is found Jurassic limestone (No. 3), all the way to 
the top of the pass, full of Bclemnites, Ammonites, Rhynchonellfe 
and Terebi’atulaj. One of the IlhynchonellaB collected there by Captain 
Austen appears identical with a foim very common in the middle 
Oolite of Sheikh Bodeen in the Punjab. 

Having crossed the top of the -pass and descending towards the 
Tsa Rup (river), the same bed of muddy sandstone (apparently) 
again crops out. It is there interbedded with thin beds of impure 
limestone, and in these beds were discovered a great many Belemnites 
in fine state of preservation. Mr. R. A. C. Austen, to whom the 
fossils of these parts were forwarded, pronounced some of them to bo 
Liassic^ but I do not know whether these liassic forms came .from 
the muddy, sandstone bed or from beds inferior to it. 

On the other side of the valley of the Tsa Rup, some beds of lime- 
stone, much folded and bent, again appear, but they showed no 
fossils and their age is therefore unknown ; they rest against beds of 
slate.muqji up-tilted and apparently unconformable to the limestone. 
At the back of the slate is the great mass of the Ser and Mer 
chain, attaining immense height and crossed by passes above 16,500 
feet high. 

75. The Tso Moreri is the largest of many salt lakes which form 
one of the features of Rukshu. It is 14 miles long and more than 
15,000 feet above the sea. Its water is very salt and bitter, though 
Ittr. Marcadieu aflOirms that it contains only one part of saline matter 
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in 10,000 parts of water ; the saline matter is sulphate of soda and 
sulphate of lime. Another lake, the Karso-Talao, about 6 miles 
long, is reported by the same gentleman to contain a great deal of 
chloride of sodium and sulphate of soda, with a little carbonate of 
lime and carbonate of soda. These two lakes are said to be sur- 
rounded by mountains of crystalline rocks, principally mica-schists 
and granite. But one of the most interesting subjects connected 
with the geology of Rukshu is the existence of borax in the valley 
of Puga. The manner in which it occurs as an efflorescence is too ^ 
w^ell knoivn to require description here, but one cannot but regret 
that Mr. Marcadieu’s report is not more geological indeed it can 
only be regarded as chemical, and the geology of the district is still 
a work to be done. I have never visited Puga, but, from the 
several descriptions of it I have read, I am satislied that the borax 
ground is the bottom of a dried up lake. The analysis of impure 
borax collected at Puga shows it to contain, besides borax, sulphate 
of soda, sulphate of lime, chloride of sodium and carbonate of soda. 
These impurities are precisely the composition of the Knllur salt 
of the plains of the Punjab and of the saline matter of many hot 
springs and salt lakes of the Himalaya and the Salt Range, and it 
appears to me evident enough that the lacustrine mud which fills 
up the bottom of the Puga valley, is similar to the alluvial deposit 
of the Punjab. •Boracic acid, which probably once rose freely to 
the surface of a small lake and was deposited in an uncombined state, 
is now arrested by the bed of lacustrine mud which fills up the 
fumarole and combines with some of the salts of soda. It appears 
therefore much to be regretted that an attempt was hot made to 
estimate the thickness of the lacustrine deposit and that a few wells 
were not sunk into the borax ground and the waters and gases 
which might have been collected in these wells carefully examined ; 
possibly such researches and experiments might have led the way 
to an increase of the present supply, and to a system of collecting the 
borax or boracic acid sufficiently pure not to require refining. 

76. In Ladak, Rukshu, Sooroo and Zaskar, no fossils were ever 
found, as far as I know, older than those of the carboniferous forma- 
tion. But if w^e follow the great valley, between the Kailas Range 
and the Ser and Mer chain towards the S, E. we find, on the otheif 
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Bide of the Sutlej, great beds of limestone rich in Silurian fossils.* 
Mr. Salter has recognized the following genera among Captain 
Strach^y's fossils : — 

Cheirdrus. Stvophomena. Cyrtoceras. Choetetes. 

Lichas. Orthis. Litnites. Crinoid Stems, 

Asaphus. Leptoena. Tentaculites. 

Calymene. Lingula, Murchisonia, 

Illoenus. Orthoceras. Ptilodictya. 

Mr. Salter, M. Barraude and M. de Verneuil, who saw some ^f tho 
fossils collected by Colonel Strachey,* agree that they indicate beds 
of Lower Silurian. We shall see that beds of Silurian also exists in 
the huge mountains to the north of Skardo and near the Mustak 
Pass in the Korakoram chain. 

But let us first relate what Colonel R. Strachey found in the high 
ranges south of the Sutlej, 

The Silurian above mentioned rests on beds of slate without fossils, 
and this slate rests on schists, mica<schists and other rocks of the 
metamorphic group. Then above the Silurian limestone, some beds 
of carboniferous must exist, though they were not found in situ 
by the explorer ; Prodmti^ Athyrls Eoysni and other well known 
fossils were found in loose boulders near the Niti Pass. I believo 
also that some of the shells placed by Colonel Strachey and Mr. Salter 
in other groups belong really to the carboniferous ; such is the 
Chonetes placed by Colonel Strachey in the Mtishelkalk, but trans- 
ferred to the carboniferous by Mr. Salter ; the Ptilodictya Fenea 
(Salter), the narrow variety, which I have found in carboniferous 
beds in Kashmir ; (it was naturally placed with the Silunan fossils 
by Mr Salter, on account of the Ptilodictya having been found as 
yet only in Silurian beds in Europe and America) ; the Spirifer 
Stracheyn^ (Salter) placed among the Triassic fossils by Mr. Salter, 
andj^which is common enough in the Weean bed of carboniferous 
limestone in Kashmir; and lastly the Spiri/er Rajah (Spir. Eeilhavii^ 

* On the geology of part of the Himalaya and Tibet, by Capt. B. Strachey, 
Bengal Engineers. F. G. S. in Proceedings Geological Society for June 1851, 
also ** PalsBontology of Niti in the Northern Hiii^aya, being descriptions and 

figures of the PalsDozoi and Secondary fossils collect^ by Colonel B. Strachey 
B. B.’* ** Descriptions by T. VIT. Salter, F. G. S,, A. L. S. and H. T. Blaafor<L 
•a. B. S. M., F. G. S.— Calcutta 1865.” ^ 
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Von Buell), wliicli has been removed from the Trias by Dr. Oldham, 
and declared to belong to beds anterior to that epoch. 

There is therefore a strong probability that both the Zoeawan 
bed (Froductus semireticulattis, Athyris Boyssii &c.) and the Weean 
bed (Spir. f. Stracheyii, Spir. Keilhavii) exist in the ranges near the 
Niti Pass, but have been much denuded and broken in loose frag- 
ments along the section followed by Colonel R. Strachey. 

Then comes what Colonel Strachey supposed to be Muschelkalk, 
and lihich Mr. Salter refers to the Keuper and Hallstadt bed of the t 
Upper Trias. I cannot refrain from expressing a suspicion that a 
few of the shells referred to these beds do not really belong to them, 
and that fossils of various ages have been mixed, either from collect- 
ing them, without due care being paid to the strata in which they 
were respectively found, or from careless packing. There is such 
a great likeness between the figures of some of the Triassic Am- 
monites of Mr. Salter and those of the carboniferous ceratites of 
M. DeKoninck,• **^ (see Ammonites • Blanfordii^ Salter, nov. sp. and 
Ceratites Lyellianus, Dekon. nov. sp.) that one finds it difficult to 
decide between these two great authorities. The species of am- 
monites figured in the Palceontology of Niti have nearly all the 
ceratite-like sutures usual in triassic ammonites in Europe, and 
therefore much resemble deKoninck^s ceratites. 

It may be advanced, on the other side, that M. DeKoninck^s 
ceratites belong to triassic beds ; but these ceratites are to be 
seen in the Rotta Roh associated to some of the fossils which I 
have given as characteristic of my Weean bed of the carboniferous 
in Kashmir and the Punjab ; and a portion at least of this Weean 
bed would have then to be made over to the Trias. Unfortunate- 
ly for this view, the mixture of Weean and Zeeawan fossils in 
some layers of the Rottah Roh (described in para. 60' of this 
paper), does not allow us to make the Weean anything but car- 
boniferous, unless we are prepared to regard the Prod, semi-relicu- 
latusj the A, Boyssii, the A. Sahtilita and other such essentially 

• ** Description: of some fossils from India, discovered by Dr. A. Fleming, of 
Edinburgh.” By Dr. L. de Koninck, F. M. C. S., Professor of Chemistry -and 

Geology in the University of Liege — Journal Geological Society of London# 
Vol. XIX. p. 1. 
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carboniferous fossils as occasional inhabitants of the Trias 111 If 
we are prepared to stretch the point so far, we may as well give 
up at, once all idea of successive faunsD, 

I have, since writing the above, found in the Rottah Roh, some 
beds containing a few fossils which appear Permian. I have not 
yet had time to examine the fossils with care ; but should they 
prove Permian or Saliferian (St. Cassian), — and I have little doubt 
that they will be found to belong to either one or the other of 
these formations, — the presence of patches of such a bed on the top 
of the carboniferous would explain away, in a great measure, the 
difficulties I* have now been considering. 

I have said before that I believe the Saliferian of Upper India 
to belong to the Paikilitic formation, but that it has been found 
impossible as yet to demonstrate that such is the case. The dis- 
covery of one or two fossils may settle the question, if they were 
forms thoroughly well known as characteristic of the Indian Trias. 
The study of the fossiliferous Triassic beds in India is therefore of 
the greatest interest ; but much care is required lest the mixture 
of Palfieozoic and secondary ty^es should take place in our pack- 
ing boxes and not in nature, and we thus become accustomed to 
regard, as characteristic of the Trias, shells which really belong 
either to the carboniferous, or to the Lias and Oolite. 

Q^o Colonel R. Strachey, however, is due the honor of having 
first discovered fossiliferous Triassic beds in the Himalaya ; and 
we may hope that much light will be thrown on the Indian fossils 
of that age by Dr. Stoliezka, in his expected work on the Geology 
of Spiti. 

Over the beds last described, Colonel Strachey found Jurassic 
beds; but the relation between the Triassic and Jurassic beds 
could not be ascertained, owing to a great fault running parallel to 
the general N. W. — S. E. direction of the Himalayan ranges. The 
section exposed by this great fault is at least 5,000 or 6,000 feet in 
thickness, but the difficulties of the route prevented Colonel Strachey 
from examining it from top to bottom ; the lowest beds were not 
* examined. The lowest which were examined gave forms which Pro- 
fessor E. Forbes was inclined to identify with fossils which occur 
in the fuller’s earth and combrash of^cgland. No Liassic forms 
were discovered. 
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These inferior oolitic beds are capped by dark coloured shales 
containing belemnites and, ammonites, and referred by Professoi’ 
B. Forbes to the age of the Oxford clay. These shales are •there- 
fore the representatives of the several Jurassic beds we have already 
seen in several parts of the Himalaya and of the Punjab. 

The oolitic beds are covered by gnts, shales and limestone of 
unknown age, • and finally by the great horizontal bed of what 
Colonel Strachey considers to be miocene (Siwalik) sandstones and 
conglomerates. I have said before that the identity of these sand- « 
stones, g^*it8 and conglomerates to the Siwalik formation is far from 
established, and that there are more reasons for consideiing them 
pleistocene, than for assuming them to be coeval with the deposition 
of the Sub-Hiinalayan tertiaries. 

77. The Kilas Chain is of less elevation than the Ser and Mer, 
and its peaks are neither so numerous, nor so well known or so re- 
markable for their enormous mantles of snow. The principal sum- 
mit is the Kailas (or Tise) peak, which rises to ‘22,000 feet above 
the sea, in longitude 81° 18', and is therefore fat to the S. E. of our 
Western Hiinahaya. As it is, however, the only well known peak of 
the Chain, I have called the whole chain from its name. 

The Kilas chain begins near Mount Haramash, N. of Astor and 
N. W. of Baltistan, ^nd is traversed near Skardo by the Shigar river 
which cuts a passage across the range. The summit, Mashkulla, 
(16,919) towers over the alluvial plain of Skardo, Shigar and Kuardo. 
This mountain is mostly gmuite ; its spurs show a great deal of 
metamorphic slate at a high angle of dip ; and the little hill close to 
Skardo, evidently an off-shoot of the Mashkulla, is composed of an 
imperfect shist. All along the left bank of the Shigar river, schists 
of various sorts, especially mica-schists, and micaceous slates, together 
with metamorphic marbles, form the great wall of mountains that 
bound the Shigar valley to the N. B. Following the road which 
leads from^Shigar to the Thale valley, by the Thale la (pass) Captain 
G. Austen discovered some beds of limestone, resting on the mica- 
elate, and, I have coloured that bed of limestone Silurian in the Map. ^ 
My reason for believing it to be Silurian is its proximity to 
"limestone beds of similar appearance and position at the Mashabroom, 
and there, 1 believe, decidedly Silurian ; and also the ^ fact that the 
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discoverer of the bed found there a few fragments of fossils which 
he regarded as Palaeeozoic, though differei^if from any of the carboni- 
ferous-forms which we found together in Kashmir. There is there^ 
fore presumption that this bed is Silurian, though of* course it id 
merely a presumption. I have also assumed that a bed of limestone, 
seen to the South of Skardo, between that town and the Deo&ai 
(plain), is Silurian. We shall see the bed discovered at the .Masha- 
broom, when we describe the Karakoram Chain. 

• From Skardo towards the S. E., the Kilas Chain appears to be 
nothing but a^great granitic wall, along the foot of wliich runs the 
Indus. Near Le in Ladak the range is crossed by the Digor La 
(pass), the road going through a succession of granitic rocks. 

78. Between the Kilas and Karakoram Chains, we find the 
rugged district of northern Baltistan, the valleys of Saltoro, Nubra 
Shayokh and the Chinese province of Itodok. In the country of 
the Baltis, the Kilas and Korakoram Chains approach each other 
to within about 45 miles, as the crow flies, from range to range ; 
whilst on the contrafy the chains diverge as we proceed towards 
the S. E., the Korakoram chain having apparently a less south- 
ward direction that the other parallels of the Himalaya. In northern 
Baltistan, consequently, we find the country covered with mountains, 
cut with deep narrow valleys and mantled with immense glaciers 
in Radok on the contrary high plateaux are abundant, and form to 
the north of the*Pang Chong Tso (lake) and Pang Chong La (pass) 
considerable plains, 14,000 to 15,000 feet above the sea, arid and rain- 
less, often ‘not presenting a shrub for several marches; high deserts 
on which roam a thin population of nomade Turkomans who graze 
shawl-wool goats on the scarce and far-between Aghil or grassy 
vales of these inhospitable regions. 

There* is no doubt that these high plateaux are similar in origin, 
age, and appearance to the* great Thibet plateau through which runs 
the Sutlej, to the north of the Niti pass; and described by Colonel 
R. Strachey ; and also to the Chang Tang and Rong plateaux of 
^adak. All these high plateaux present a horizontal stratification ; 

* 

* ** On the Glaciers of the Mustakh Range,” by Captain H. G. Austen, 
F. R. G. S., &c., read before the Royal Geographical Society, London, on tho 
11th January, 16^4, 
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and it appears therefore impossible to regard them otherwise than 
as accumulations of debris washed from the ranges into the great 
troughs between these ranges, and therefore posterior to th^* great 
final upheaval of the Himalayas. 

Very little is known of the nature of the rocks forming the ridges, 
ranges and spurs in Saltoro, Nuha and Shayokh. Dr. Thomson,* 
on native infoigiiation (Izzet Ullah), tells us that the rocks of the 
Shayokh and Nuha valleys are in great part primitive limestone. 

“ The limestone continues towards Rodok and the water of the Pang . 
Gong Tso (lake) hold a sufficient quantity of lime to form a cal- 
careous deposit which cements the pebbles together in patches of 
concrete at the bottom of the lake.” The water of the Pang Chong 
Tso is sufficiently brackish not to be fit for drink, and it has a bitter- 
ness probably due to sulphates of Soda and of Magnesia. From the 
examination of a specimen ef the calcacerous incrustation which is 
formed on the shore of the lake, I found that Magnesia is about as 
abundant as lime. 

An extremely pretty species of Limnea or rather Physa once lived 
in the lake, and dead shells of it are abundantly found in the baud 
pf tufaceous deposit, a few feet above the present level of the water. 
These shells no longer exist in the lake (Austen). They have pro- 
bably been destroyec^by the diminution and concentration of the 
brackish water. 

General Cunningham informs usf that the rocks *of all the high 
ranges and peaks of Rodok are granite and gneiss, and this* appears 
to be highly probable. Metamorphic rocks also abound ; the 
mountains near the Pang Chong Tso containing a grca.t deal of 
mica-schists ; and crystalline marble is also found on the shore of the 
lake, apparently in immediate contact with granitoid rocks. 

In the northern portion of Rodok some hot springs ejrist in a 

locality called Chong Chin Mo ; there wat^ deposits largely a grey 

tufa which is composed of carbonate of lime, sulphate of lime and 

sulphate of soda. Such tufa is common near the warm springs of 

the saliferian in the Punjab. Its composition is also that of the 

saline impurities of the brackish lake of Tso Moreri in Rukshu, aud^ 

* “ Ladak,” by General Cunningham, B. E. 
t “ Ladak/* by General Cunningham, R. E. 
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of the efflorescence wliicli accompanies the borax at Pnga. From 
the extensive beds of gypsum and impure salt found in Rukshu, little 
doubt ean be entertained that the saliferian is there well developed, 
and by analogy it is to be presumed that the same fonnation is 
also to be seen in Rodok. Borax is said to be exported from Rodok 
in large clean crystals, but I do not know whence they are obtained ; 
that it does cofhe from Rodok appears however pretty- certain ; and 
that is another resemblance with Rukshu, and another reason for 
believing that the saliferian is probably well developed in Rodok, ai^d 
is there accompanied by hot springs and fumaroles exhafing boracic 
acid. 

I have never seen any fossil which had been brought from Rodok, 
Shayokh or Nuba ; it is impossible therefore to say to what age 
belong the beds of limestone mentioned by Dr. Thomson. The beds 
are called “ primitive limestone but as Jacqueinont, Vigne, Thom- 
son and others speak sometimes of fossiliferous limestone (such as the 
Manus Bal limestone in Kashmir) as primitive,” it is difficult to 
know for certain what is meant by that somewhat antiquated term. 

79. The Korakoram Chain is a range of very great ^tent, begin- 
ning at the Pamor Steppes and reaching to tlie S. E. as far as the 
centre of Thibet in longitude E. 94° and as low as latitude N. 30°. 
The plateau near its south-western slope is from 15,000 to 17,000 feet 
high, and is an arid tract of horizontal alluvian covered with loose 
stones and supporting veiy little vegetation ; more to the north it is 
a labyrinth of wild valleys. Near the Mashabroom mountain (above 
26,000 feet) the soil of the valleys between the spurs is to a great 
extent covered by glaciers *, where not so covered, it is often an 
indurated clay strewed with debris of pale limestone a good deal 
worn and weathered, and with globular cystideas in very great 
abundance. Mr. Ryall, of the Great Trigonometrical Survey, gave 
me one of the pieces of limestone and some of the fossils. The lime- 
stone is an argillaceous dolomitic limestone, pale yellowish brown, with 
a few patches pale blue, weathering like frosted glass, and resembling 
a good deal of the rocks of the Weean and Kothair groups of 
carboniferous limestone. The spharonites^ however, point to a Silurian 
epoch, these echinoderms having not been found as yet in formations 
posterior to the Wenlock limestoue. 
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The spharonites of the Mashabroom are probably a new species ; 
they were found in considerable variety, from the size of a small 
walnut to that of a large orange ; the largest were perfectly roiyid and 
polished like a cricket ball, without warts, spines or facettes, pierced 
by numerous pores. Some of the smaller have the stems scarcely visible 
(fig. 6, PI. VIII), and are covered either with large tracts set well 
apart or with smaller ^es set closer; some spines* are depressed 
or lenticular ; all are pierced by innumerable pores, none shows traces 
o^polygonal plates ; mouth not to be seen in any of the specimens I 
have examflied. (See figs. 6, and 6, pi. VIII and plate IX fig. 1.) The 
discoverer, not being a geologist, did not look for other fossils : the 
cystideae were so numerous and so curious in appearance, that they 
gave quite a peculiar aspect to the ground. 

The Mashabroom is stratified to its very summit, the beds being 
limestone and shales, dipping towards the S., at a moderate angle. 
This stratification is so well marked, that it can be distinctly noticed 
from a long way off. These sedimentary beds repose on metamor- 
phic layers of mica-schist and gneiss. The limestone is extremely 
rich in magnesia, principally towards the base of the bod, where it 
passes into Steatite in patches (Austen). Some of the Serpentine 
and Jade (compact Tremolite) brought to Srinuggur and there 
worked into ornam^tal articles by the stone-cutters of that city, 
come, I believe, from the neighbourhood of the Mustak Range and 
of Mashabroom, though the greater quantity is supposed to be derived 
from the Yarkandkass valley and the Kuen-Luen Chain in Khotan. 
There can be little doubt that the limestone of the Mashabi ooin is 
the parent bed of the cystidece found in the valley between two of 
the spurs of that mountain ; and at least a portion of the limestone 
of Mashabroom is Silurian, 

The following sketch-section embodies the information kindly 
given me by Mr. Ryall and Captain Q. Austen. 
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1, granite ; 2, gneiss and mica- 
scliist ; 3, sandy shales and coarse 
slate without fossils; 4, pale dolo- 
mitic limestone containing patches of 
Steatite ; 6, pale ochre-coloured lime- 
stone, the probable parent rock of the 
Sphfevonites found at the foot of the 
mountain. 

To the n§rth of the great glacier 
Baltoro is that poilion of the Kora- 
koram Range known as Mustakh 
and crossed by the Musta^ Pass at 
an elevation of 18,400 feet. The 
whole S. Western face of this Mus- 
takh is covered by enormous glaciers 
thrt»ugh which the rocky spurs of 
the mountains rise like islands and 
promontories. Tliese rocks Captain 
Godwin- Austen fotind to be lime- 
stone dij^ping to the N. E., but he 
failed to find fossils in it, though ho 
noticed traces and fragments of orga- 
nisms. It is so very probable that 
these beds arc a continuation of the 
limestone of the Masha Brum, that I 
have not hesitated to colour them in 
the map as Silurian. Of course, this 
requires confirmation. Uiifoilunately 
the difficulties of reaching even the 
foot of these gigantic mountains are 
nearly insurmountable. 

80. I could not get any informa- 
tion on the nature of the rocks form- 
ing the remainder of the Korakoram 
Chain. The few European travellers 
who ever saw the chain, agree, I 
believe, in representing it as being 
mostly composed of granite. 
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On the other side of the chain wo find, between it and the next 
^%ralle1, viz. the KuQn-Luen Chain, the valley of the Yarkandkaeh 
(river), which extends from the Korakoram or Yarkand •pass to 
Tafehgurkhan, and the Akzai Chin or White Desert, which is con- 
tinued towards the S. E., nobody hnows how far. The valley of 
the Yarkand river and the Akzai Chin are separated one from the 
other by a low ridge of^QOuntains similar to the masses of mountains 
found between the other great chains of the Himalaya. All we know 
of the va^py of the Yarkandkash is that some mines of rock-salt ‘ 
occur there, and that both in the beds of the Yarkandkash and Kara- 
kash and in the the ravines of the neighbourhood, some pebbles are 
collected and used for cheap jewellery ; and these pebbles are cither 
quartzy stones or rocks decidedly volcanic. There is apparently 
some analogy between these mountains and those of the centre of 
Hupshu and of Ladak. The Akzai plain is also very similar to the 
countries just mentioned, in at least the one character of being an 
elevated, rainless desert, spotted with small lakes, some fresh, and 
others salt. 

It is superfluous to say that I know nothing of the Geology of the 
Yarkandkash and Karakash valleys and of the Aksai Chin ; neither 
is there anything known of the formation of the Kuen Luen or 
Piryukh Chain, except that it is reported to contain valuable copper 
and gold mines. Another small chain or range, half way between 
the Kuen Luen and Yarkand seems to be the last parallel of the 
Himalaya. Yarkand is supposed to be in latitude N. 38^ and about 
5000 feet above the sea. From the top of the Korakoram pass to 
the foot of the hills, the distance is approximately 110 miles, and the 
descent 13,000 feet or about 118 feet per mile, a mild slope for a 
mountainous country. 


(To he continued.) 
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CdniriVutions to lirdian Malacology , No. VIIL . List of Estuary shsfh 
collected in the delta of the Ibawady, in Piiau, with descriptions 
of the new species. By William-T. Blanford, A, B, S, M.y E, O. 

Cor. Mom. Z. S. do. 

[Beoeived 14ifch November, 1866.] 

A short visit to Calcutta, and access to various works on conchology 
which have, for some years past, been beyond my reach, hav^nabled me • 
to prepare the following list of the species of mollusca rouected by 
me in the Pegu delta during the early portion of 1862 . In March 
and April of that year, whilst engaged in the Geological Survey of 
the country south of Bassein, I was compelled to traverse the net- 
work of creeks which intersect the Irawaddy delta in every direction, 
and, in so doing, I had many opportunities of searching for the various 
mollusca inhabiting the channels of brackish and salt waten 

The western portion of the Irawady delta south of Bassein is of 
peculiar character. Instead of the ondless alluvial flat which is usually 
alone met with near the mouth of large rivers, the coun^jry is frequently 
undulating,(^and even, in places, hilly ; the hills being, surrounded by 
plains of alluvial soil intersected by tfdal channels. Bock not 
unfrequently occurs in these creeks, and affords a habitat for many 
mollusca which are not mot with i|i the usual muddy flats. 

The Bassein river itself, one of the numerous mouths of the 
Irawady, like the Mutlah and other g^at channels of th^ Ganges 
delta, is eCt present rather an arm of the sea than a river; as it 
receives no fresh water directly from the Irawady except during the 
height of the rains. In the cold weather the water is perfectly salt 
for many miles above the mouth, and marine animals abound. Thus 
for manyMays, during the time I was traversing the neighbourhood, 
the water swarmed with Medusa. The volume of fresh water which- 
pours into the Bassein river can -at no time be very large, for the mollus- 
ca which inhabit the southern side of Negrais Island, some distance 
within the mouth of the river, are typically marine, comprising species 
of Parmophorus^ Triforis^ Trodim^ Chama, &c., and not including any 
of the usual estuary forms Assiminia^ Amphihola^ Nerilina^ &c., whilst 
at Poorian Poyit and Pagoda Pointy the two headlands which form* 
# 
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the entrance to the Bassein river, precisely the same mollusca occur as 
along the Arakan coast near Cape Negrais.* At the mouths of those 
channels by which the mass of fresh water poured down by the frawady 
reaches the sea, I do not think that any typically marine animals are 
met with, nor could they exist, for, in the height of the rains, I have 
found the water outside the mouth of the Rangoon river perfectly 
fresh and drinkable, and yet this is only a minor channel compared 
to the Chinabuckeer and the neighbouring branches, down which the 
great bull^f the water pours. 

To the^^eater saltness of the Bassein river I attribute the presence 
of the numerous marine types mentioned in the following list. It 
will be seen that a few distinctly marine species were met with ; the 
number, however, was small. There are also in the list two or three 
genera, forms of which do not appear to have been hitherto found in 
.estuaries, c. g. Tectura^ Splieniay Scalaria ; whilst, on the other hand, 
the genus Sca^ihula had previously only been met with in fresh water. 

The fauna and flora of the Irawady delta appear to be twofold.f 
Farther from the sea, where the water is more or less brackish, tho 
creeks are mostly narrow and deep, with steep banks, which are 
covered at high water, and bordered by an unbroken ^belt of salt 
swamp, in which grow high trees, chiefly oi Bruyuieria gymnorhiza f 
The views along ^e creeks, with their borders of dense high forest, 
are often of great beauty. This belt of salt swamp and high trees 
varies much in breadth, from a few yards to half a mile or more ; inside 
it are eUher open plains, wh^h, if uncultivated, are covered with high 
grass, or else rises, usually of gravel, occasionally of rock, which are 
covered with jungle. 

The mollusks of this tract comprise Neritina depressay N. oUusa and 
N, Smithii; the species of Tectura, Modiolay Martesia and SjjJienia 
named in the following list are met with wherever rooics occur ; 
ScapJiula is found under stones, Auricula* and Gyrena inhabit the salt 
swamp. Teredo perforates the dead trees. Neritina cornucopia is 
principally met with in this region, but is also found lower down the 

* Amongst others, 1 found species of Doliv/m, Bicimda, Ranella, &c. 

+ 1 regfret that my want of knowledge of botany and the paucity of the obser- 
vatioriB I was able to make upon the zoology, prevent me from entering fully 
into this subject. 1 can merely point out the fact that a distinction exists between 
the fauna and flora of the delta nearer to tho coast, and that found further iu* 
land, and illustrate it in the single instance of the mollusca. f 
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estuaries : Littorina melanostoma also occasionally occurs, but its home 
is uearer the sea. 

Lovier down where the creeks are broader, Ihe belt of salt swamp 
is narrower in general, and a broad shelving muddy shore succeeds, 
the upper poition covered by a thick forest of Avicensia^ while lower 
down Nipa palms frequently occur. The beauty of the wide creeks is 
greatly enhanced by the broad fringe of the bright green Avicensia^ 
over the tops of which the summits of hills, covered with dense green 
forest, are frequently visible.* On the sloping muddy shore species 
of PotamideSj Assiminia, Amphilola, Plecotrema^ HamineJffktenolhyra ; 
Area granos&j Nassa planicostata^ and Columhella Duchmana are to 
be met with. On the stems of the Nipa and on the mangrove bushes 
Neriima crepidularia and N, cornucopia^ Littorina melanostoma and 
L, scahra ar^ found in abundance . 

I have only included in the present list those shells from the Bas- 
eein river which are found above Negrais Island, for the reasons al- 
ready stated. I regret that the list is not more perfect, and that I am 
obliged to leave a few specimens undetermined. On the other hand 
the majority have been carefully compared, and the names quoted 
may, I think, in most cases, be relied upon. Immediately after 
leaving Pegu, I was in England fof a few months ; and owing to the 
kindness of the late Mr. S. P. Woodward, of Mr. Arthur Adams, and 
especially of the late Mr. Hugh Cuming, who allowed me to comparo 
my shells with the original types in his unrivalled cabinet, I was 
enabled to determine, not merely my estuary collections, but also a 
much more numerous scries of marine species from the Arakan coast, 
in a manner which would have been simply impossible in India. 

Unfortunately, during the years which have elapsed since these shells 
were compared, a few have been mislaid or lost during constant tra- 
velling in various parts of India. Still I hope that this list may have 
some value as a contribution to our knowledge both of the geographi- 
cal distribution and of the habitats of mollusca. Several of the species 
named, and some of the genera have, so far as I am aware, never before 

* So great is the height of tho trees fringing the upper creeks, and so com- 
pletely do they shut out all tho surrounding country, that I was working amongst 
them for several days in ignorance of the eidstenoo of hills nearly 1000 feet 
high within 15 or 20 mites of me. 
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been shewn to inhabit the estuaries of India or Burma. Our estuary 
lists have hitherto been almost as imperfect as our catalogues of marine 
species ; almost all that is known of the molluscan bihabitantai of our 
deltas being due to the labours of Mr. Benson, who has described many 
of the forms found in the Ganges. 

It is, of. course, highly improbable that the present list is nearly 
complete. Only a very small portion of the Irawadi delta was ex- 
amined, and that imperfectly. Still the number of species is consider- 
able, and probably includes all those which are most abundant, A few 
forms sineftound by Mr. Theobald and Mr. Fedden will' be noted in 
their place. 

The classification employed is mainly that of Messrs. H. and A. 
Adams, in the Genera of Recent Mollusca. I have not, however, fol- 
lowed those authors in employing the obscure and forgotten generic 
terms of Klein, Montfort and others I have only deviated from their 
arrangenient in one essential particular, viz., the transfer of Asaiminia 
from the vicinity of Helix^ from which it differs in every point of 
structure, to that of Littorina^ to which it is closely allied. If it be 
objected that Assiminia is as closely related to Cyclostoma as it is to 
Littorinaj I can only suggest that Cyclosloma be also relegated to the 
same position in the neighbourhdhd of Littorina, 

" Class GASTEROPODA. 

Sub-class PnOSOBRAN^niATA. 

Family BUCCINID^. 

No. 1, Nassa planioostata, *A. Adams. 

Estuary of the Bassein river, creeping upon mud between tidemarks. 
Scarce. 

No. 2; Purpura bitubercularis, Lam, 

Not common. Found in the lower part of Uie delta, with t^he next 
species* 

Family MlTEIDi®. 

No. 3, Columbella Duoloziana, Sow. 

Found in abundance at one spot in the estuary of the, Bassein riv^^r, 
amongst stones with mud. The specimens were unusually fine. I 
also met with this shell on the mud flats of R^imii Island, coast of- 
Arakan. , 
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Family SCALARIAD^ (ScaUda, H. and A. Adams.) * 

No. 4, Scalaria, sp. ^ 

A minute species, apparently new. As I possess but a solitary 
specimen, which is not in the best possible order, I hesitate to de- 
scribe it. It is one of the smallest forms known, measuring oiily 3 
millimetres in length. It was found under stones in the Myittaya 
creek. 

m Family CEEITHIID^. 

No. 5, Cerithium (Vertagus) obeliscus, Born. 

A single specimen was found at Port Dalhousic. 

No. 6, Potamides (Tympanotonos) alatus, Phil. 

No. 7, Potamides (Tympanotonos) euriptera, A. Ad. 

Both this and the last species are met with abundantly on mud 
between tide marks, not far from the sea. They also occur on the sea 
coast where it is muddy. 

No. 8, Potamides (Telescopium) fosens, Chemn. 

Common on mud between tidemarks, where the water is completely 
salt. 

Besides the above, a species of Cerithidoa has been found by Mr. 
Theobald in the estuaries of Burma. I did not meet with it. 

Family LITTOEINID^. 

No. 9, Littorina melanostoma, Gray. 

Very abundant upon mangrove” trees, close to high water mark. 
No. 10, L. soabra, L. 

Occurs with the last, which appears to pass into it. Two varieties 
of this form occur, one more coarsely sculptured and more stoutly 
keeled than the other. 

No. 11, L. zic-Z£U5, Chemn. 

• r Syn. L. undulatay Gray. 

This species is frequently found on the sea coast, especially near 
mouths of rivers. In the estuary of the Bassein river, it occurs to- 
gether with true estuarine forms. It is met with on stones and dead 
wood, close to high water mark. 

Family ASSIMINIID.^. 

No 12, ABBiminia rubella, W, Blanf. pi. II. fig. 11. 12. 

A small roundly ovate, dull red species, which occurs abundantly 
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near Port Dalhoiisie, on mud between tidemarks. It is a characteristic 
Assiminia^ though much shorter and rounder than the Bengal species 
A, Francesim^ Gray, and belonging in fact to a different section of the 
genus. It is closely allied to some Singapore species and also to A, 
marginata^ Leith, which inhabits Bombay, but may be distinguished 
from all by the double marginal impressed line below the suture. 

The animal is deep red, with a black spot upon each of the lobes 
into which the proboscis is divided. The eyes are at the top of the 
short tentacles. 

Family RISSOID^. 

In Av ADI A, n. g. 

Teata imperforata^ tnrrita^ spiraliter costata, soUda^ epidermidc tecta : 
apertiira ovata, Integra^ antice ohsolete ejfusa ; peristomate recto, extus 
variciformi-incrassaio, mtiis dilatato. 

Animal f Operculum f 

Shell imperforate, turrited, spirally ribbed, rather thick, covered 
with an epidermis. Aperture ovate, without a canal, slightly effuse 
in front ; peristome straight, not sinuate, with an external varix, and 
slightly expanded within. Animal and operculum unknown. 

No. 13, Iravadia ornata, n. sp. PL 11. fig. 13. 14. 

Testa turrita, decollata, suhcylindrica, (jumor clongaio-conica) , 
solida, spiraliter coslfita, inter costas confertim verticaliter coslulata, sub 
epidennide olivaced vel ferrugined alhida, Anfr. superst, 3-4, rotun- 
dati, superi irihus, penuliimus quatuor, nltimus sex costis spiralihus 
ornati, hoc juxta aperturam paulo ascendente. Apertura suh-verticalis, 
elliptica, intus alba, (in testd juniori postice angnlata), anfie'e suhangu- 
lata et in testd adultd obsolete effusa, in juniori subcanaliculata ; 
peristoma extus incrassatum, nodoso-variciforme, nodis costis spiralibus 
congruentibus, intus vix expansum. Operc, f 

Long. 4J, diam, mill. 

Shell turrited, decollated (the young shell elongately conical,) thick, 
spirally ridged, with close vertical costulation between the ridges, 
white, with a brownish or olive epidermis. Whorls apparently about 
6, when perfect, but only 3 or 4 remain in all the specimens collected ; 
body whorl with 6 spiral ribs, of which 4 only appear on the penul- 
timate whorl, and 3 on the upper whorls, the lower ribs being con- 
cealed. On all the upper whorls the 2nd and 3rd (ridges are the 
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strongest. Those near the suture, both above and below, are less strong- 
ly marked, and are occasionally obsolete. On the last whorl the up- 
permost ridge near the suture is alone fainter than the others. The 
body whorl ascends a little towards the aperture, which' is subvertical 
and nearly elliptical. The anterior canaliculation is obsolete in the 
adult, but it is well marked in the young shell. Peristome much 
thickened, externally variciform, the varix being nodose in conseq^uence 
of the spiral ribs of the body whorl being continuous upon it. In 
young Specimens the lip is grooved inside, the grooves corresponding 
to the external ribbing, and slight remains of this grooving may be 
traced in the* adult shell. 

1 had at first classed this shell as% Rissoina on account of the 
obsolete canal, althaugh' it differs in essential characters from any 
species of that genus, I am indebted to my friend Dr. Stoliczka for 
calling my attention to the great distinctions which exist between the 
present form and Rissoina^ and some of which equally serve to dis- 
tinguish it from Rissoa and all other genera of the group. Iravadia 
differs from Rissoina in possessing an epidermis, in having spiral 
sculpture, in the peristome neither being sinuate above, nor projecting 
below, and in the columellar margin being simply curved in front and 
not excavated. From Rissoa it is distinguished also by its epidermis and 
sculpture, ^y the obsolete channel in front of the aperture, which, in 
young specimens, is quite as distinct as in Rissoina^ and by the ab- 
sence of any tendency to the columellar tooth or fold, which is so con- 
spicuous in the typical species of the genus. The characters of the 
sculpture,, epidermis, and aperture serve equally to separate the 
present form from ATvania^ 0)wha, Ceraiia and other genera of 
Rissoida : Hydrohia and Amnicola alone have an epidermis, but both 
are smooth shells without a variciform peristome. 

It is ^unfortunate that no specimen of the operculum has been pre- 
served, The few shells found were collected during a hurried journey 
in a boat. The species was only met with at one spot, under stones, 
amongst some rocks in a creek leading into the Myittaya, a branch of 
the Bassein river. Several specimens were obtained, but when an 
opportunity was afforded of examining them at leisure, the opercula 
had disappeared. In tlie absence of the operculum, I should be dis- 
posed to consider the genus as more nearly allied to Rissoina than to 
• 8 
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any other, and such naturalists as may refuse generic rank to Iravadia^ 
may perhaps best class it as a subgenus or section of that genus. It 
may have afiSnities with a curious species from Peru (Rissoina^ sulci- 
fera^ Trosc.) figured by Schwarz von Mohrenstem in his monograph of 
Rissoina in the Denksch. k. k. Akad. Wien, xix, 182, Taf. 10, fig. 83, 
and the differences between which and all other Rissointe are pointed 
out by that author. 

The curious little shell dredged by Mr. A. Adams in the seas of 
Japan and described by him as Vanesia suhatina in the Annals and 
Magazine of Natural History for 1861, Ser 3, vol. viii, p. 242, may 
also possibly have some affinities with Iravadia. 

No. 14, Stenothyra momlifera, Bens. PI. II, fig 15. 

I found two specimens of this species at PdH; Dalhonsie in the 
Bassein river. The type was first obtained by Mr. Theobald at Mer- 
gui and Rangoon, and the shell has since been found in Cochin China. 
As the species does not appear to have been figured, I add an illustra- 
tion of it. 


Family NERITINIDi®. 

No. 15, Neritina Peguensis, n. sp. PI. I. fig. 1 — 16. 

Testa globosa, oblique ovalis, solida, conferlim obliqu^ulsinuate 
rugata^ interdum spinigera, epidermide fusco-oUvaced, minute flavo- 
punclulatd, aliquando maculis oblongis subcurvatis flavis infra sulu- 
ram omatd, vel fasciis suhohsoletis spiralibus circumdatd^ indaiOy sub 
epidermide carulea vel rubella^ alhido-maculata. Spira vix exserta^ 
plerumque erosa, sutura elevato-compressa, Anfr. circa 3, superi pla- 
nulato-concavij ultimus superne ad suturam appressus^ supra peripheri- 
am aut carinatus, spinisque distantibus munitus^ vel obsolete angulatus^ 
subtus rotundatus, Apertura intus lactea ; peristoma semiovale^ area 
columellari planulatdy luteold v, sordide albidd^ minute deKticulatdj 
plied unied majori intrante supramediand munitd^ antice edentatd, 
Operc, extus planum^ alhidum^ margin^ extemd nigrd^ intus rubrum, 
Maj. diam. 19, min, 15, alt 19 mill. Hah, in rivulo ad Proimon- 
torium Negrais, 

Far. minor testd magis rotundatd^ spinis omnino carentibus^ fig. 
13 — 16. Maj, diam, 14, min, 11, aU, 15 mill. 

Hah, ad Fortum Halhousie, 
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Shell globose, obliquel^^val, solid, closely obliquely and rather 
sinuously wrinkled, sometimes bearing spines, covered with a dark 
epidermis. Colour generally dark olive with minute yellow specks, 
occasionally with oblong splashes of yellow below the suture ; the^e 
generally curve backwards, and are sometimes, but rarely, of large size. 
Some shells are surrounded more or less obsoletely with yellow bands. 
Beneath the epidermis the shell is pink or bluish spotted with white. 
Young specimens are frequently pink, with yellow specks, in front of 
each of which is a black streak like a shadow. The spire is barely 
exserted, apex obtuse, and generally eroded, the erosion extending 
frequently down the spire, and often a portion of the outer surface of 
the l|8t whorl itself is wanting ; suture raised, compressed. Whorls 8, 
the upper ones frequently wanting, but when present, flattened or sub- 
concave. Last whorl concave and compressed against the suture above, 
then either carinate above the periphery and bearing short subdistant 
spines, or else obtusely, more or less obsoletely angulate. Below it is 
always rounded. Aperture milky within, peristome semioval, columellar 
area flat, yellow or dirty white, minutely denticulate, except in front, 
and having a prominent re-entering tooth just above the middle. 
Operculum pinkish white outside, exterior margin black, red inside. 

The nearest ally to this form with which I am acquainted in N, 
obscurata, Recluz, which has a more expanded mouth, and more deep- 
ly emarginate columellar area, the whorls appear also rather different- 
ly shaped above. 

The present species is eminently variable. The type occurred in abun- 
dance close to the beach in a small stream v#ich descends from the 
hills close to Cape Negrais ; specimens were especially abundant in a 
brackish ppol at the beach, spinous and spineless shells occuiTed mixed 
together, and the presence or absence of spines is evidently of no im- 
portance. The spineless variety from Port Dalhousie was found in the 
salt water of the Bassein river, abounding along the strand between 
tide marks* 

To illustrate the variation %i this species, several specimens have 
been figured. 

Specimens collected by Mr. Theobald in Arakan illustrate the gra- 
dual passage, by absolutely insensible gradations, of this form, into the 
very distinct N» retifera, Bens, of the Ganges delta. 



60 Contributions to Indian Malacology, [No. 1, 

No. 16, INeritina obtusa, Benson, 

Scarce. I obtained two specimens on limestone rock at Tbaman- 
dewa in the Bassein river. 

No. 17, Neritina Smithii Gray. 

Less common than in the estuary of the Ganges. 

I have another species of Neritina belonging to the typical section 
from the estuary of a small stream running into the sea just north of 
Cape Negi-ais. I have been unable to identify it with any known 
species, and it may possibly be new.* 

No. 18, Neritina (Dostia) depressa, Benson, pi. I, fig. 17,18, 19. 

There are specimens of this shell amongst my Irawaddy collections : 
I think they are from Rangoon. The species is generally fo^pd in 
fresh or slightly brackish water, while Neritina crepidularia and N 
cornucopia are chiefly met with nearer the sea, where the water is 
more salt. In Bombay Island, however, I have met with N, depressa 
on the sea shore. 

No., 19, Neritina (Dostia) crepidularia, Less. PI. I. fig. 20, 21, 22. 

This shell and the next are found rather abundantly upon trees 
growing in places covered by water at each tide, and especially upon 
Nipa palms. N, crepidularia frequently occurs upon the sea shore, as 
well as in estuaries. 

No. 20, Neritina (Dostia) cornucopia, Benson, pi. I. fig. 23, 24, 25. 

Locally abundant. The shells found by me in Pegu differ slightly 
from the type, which is scarce in the Hoogly at Calcutta. In the 
latter, the apex of the shell is very nearly in the same plane as the 
edge of the peristom^Pfeometimes actually so and touching it. In Pegu 
specimens, the peristome is free from the apex. The difference is very 
trifling, and there is slight variation in this character in specimens from 
the same river. In other respects, the sheik appear to agree excel- 
lently. 

I learned from Mr. Benson some years since that Neritina melano- 
stomay Troschel, is identical with N. comucopiay the latter name having 
priority .f The figures of the former in Philippi's Abbildungen 

* Further examination shews it to be one of the forms already referred to 
as intermediate between N. Peguensis and N, rettferaf B. It is smooth like the 
latter. 

f N. melcmostoma was published in Wiegman’s Arohiv for 1837, p. 179 ; 
N. cornucopia was described by Mr. Benson in this Journal for 1836. 
Vol. V. p. 748. 
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are poor, but the specimens were from Bengal, and they present 
no essential difference from immature shells of cornucopia^ so Mr. 
Benson is doubtless correct. Eeeve in Conch, Icon, quotes N, 
melanostoma as a synonym of N. crepidularia and ignores N, cornu- 
copia altogether. Von Martens (Malakoz. Blatter, 1863, X, 127.) 
shews that the colour of the columella and lip is sometimes white 
and sometimes black in several Neritina of the Dostia section, 

The fact very probably is, that we have in this case an ejcample of 
a phenomenon not uncommon in the animal kingdom. Two distinct 
races spring up side by side, arising from one type, and in the oiigihal 
locality do not change their form, but although they breed truly, they 
are only distinguishable by some slight constant distinction. As both, 
however, migrate into distant regions, the difference becomes greater, 
and at length both become so diverse, that no question can remain as 
to their being in common natural history talk, “ distinct species.” 
Thus while Neritina cornucopia and N, depressa^ inhabiting the Ganges 
delta, are scarcely distinguishable from each other by any more im- 
portant character than the colour of the aperture, the same shells in 
Pegu have varied so much, that each differs from the other at least as 
much as it does from their congener N. crepidularia. In other places 
the race representing N, cornucopia may be perfectly undistinguish- 
able from N. crepidularia^ as appears to have been observed by v. 
Martens in Singapore. It is highly probable that the origin of species 
through variation takes place in space as well as in time. More ob- 
servations on this question are desirable. 

Figures of the three forms occurring in the Ptgu delta are added. 

Family PALUDINID^ ? 

No. 21, £arina P Burmana, n. sp. PI. II, fig. 1. 

Testa ovato-globosaj imperforata^ tenuis^ castanea, striatula, nitidulat 
Spira cortoidea^ apice erosula^ sutura valde impressa, Anfr, 5, rotunda- 
ti^ sensim deacendentesj uUimus tumidus, subtus rotundatus, Apertura 
vix obliguOy subelliptica, supeme angulata ; peristoma rectum^ tenue^ 
marginibus callo tenui junctisy Mumellari expansd, f Operc,^ comewm. 
Long. 11, diam, 8 mill. Apertura mill, longa^ 6 hta. 

Shell ovately globose, imperforate, thin, translucent, smooth, brown- 
ish, homy. Spire conoidal, apex eroded, suture deep. Whork 6 
(perhaps more in adult specimens), rounded, obsoletely striated, regu- 
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larly descending, the last tumid, rounc^ beneath. Aperture nearly 
vertical, subelliptical, angulate above. Periltome thin, straight, mar- 
gins united by thin callus, columellar margin narrowly expanded. 

The operculum of this peculiar species was unfortunately lost, -and 
the animal was not observed. In the hurry of travelling, the speci- 
mens were placed in a box and forgotten, until the fleshy portions 
were too much decayed for examination. About half a dozen individuals 
were found under stones in the Myittaya creek, in the same place which 
yielded Iravadia omata and other forms. 

%r. A. Adams, who very kindly aided me in determining some of the 
species contained in my Pegu collections, suggested -that this shell 
might possibly be a second species of the genus Larina^ established by 
him for an Australian shell, the animal of which also is unknown. In 
appearance this shell somewhat resembles a Lymnea. It is not impos- 
sible that it may have affinities with Amphibola. I have a distinct 
impression that the shells possessed a horny operculum, or I should 
have been disposed to class them in the Velutinida. 

Family TEOTUEID-da. 

No. 22, Tectura fluviatilis, n. sp. PI. II, fig. 2, 3, 4. 

Testa depresso-conica, rotundato-ovalis, tenuis, epidermide fusco- 
olivaced induta, lineis radiantibus, striisque confertis minutis concentri- 
cis decussaia, intus caruho albida, intMium fascia concentricd lacted, 
vel etiam omnino hoc colore versus marginem saturata, ad apicem 
fermginea. Apex subcentralis, erosa. 

Major diam, 21i min, 20 alt, 6 

,, 20 ,, 17 „ 6J 

„ 14 „ 12 „ 4 

Shell much depressed, conical, subcircularly oval, thin, covered with 
a very 4ark olive epidermis, always eroded at the apex, marked with 
fine radiating raised lines and with close and minute concentric striaa 
of growth ; inside the shell is bluish white, sometimes with one or 
more milky concentric bffuds, or the whole interior is milky, except 
the apex which is invariably ferruginous, the area so coloured having 
some correspondence to the amount of external erosion, and the 
colour being evidently due to a deposition of shell inside to protect 
the animal as the external portion is corroded away. 

This species is found on rocks, rarely on trunks of trees, in many of 
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the creeks near high water mark, in brackish water. It was not met 
with near the sea, where the water was very salt. 

The^ foot is large, filling the cavity of the shell, lanzzle broad, ten- 
tacles long alld fine, mouth not notched beneath. It does not appear 
to keep to one place and form a hole for itself like some Patella^ but 
it is very sluggislj in its movements. 

Sub-class OPISTHOBRANOHIATa. 

Family BULLIDjS!. 

No. 23, Haminea tenera, A. Ad. ^ 

Not common. In Bombay this species abounds upon mud 
The animal is*red. 

Bub-class PULMONIFBRA. 


Family AUBIGULIDjE. 

No 24, Auricula Judse, L. 

This species is completely blind, as has been noticed by von Martens 
(Ueber die Landschnecken dor Molukken, Malakoz. Blatter ; 1863, 
X. 126) and as is shewn in Bydoux’s drawing copied in Mrs. Gray’s 
mollusca. The same is the case with all other species of the same 
group which 1 have examined. In some instances, e. g, the Bombay 
species, which has received, 1 believe, a MS. name from Mr. Benson, 
the eyes may be detected beneath the skin by looking very carefully. 
(Von Martens observed this^n one instance in A, Judes ^ Such 
eyes can, however, be of but little use as percipient points to the ani- 
mals. There is, however, one group of true Auriculw^ typified by A, 
suhula^ Quoy and Gaimard, in which the eyes are normally developed, 
the same as in Melampus, Cassidula, and other AuricuUdm, A small 
species of this type inhabits Bombay. The forms belonging to this 
sub-division appear also distinguished by a more elevated spire. 
Further observations are, however, necessary before a division of the 
genus can be proposed on these grounds, as there appears great proba- 
bility that the two forms pass into each other. 

1 found specimens of A, Judes alive iftder the bark of dead trees, 
on muddy banks of creeks, in places overflowed by the tide. Unques- 
tionably, so far as my experience goes, none of the Eastern Auricultda 
(Auricula, Caasidula, Melampua, Pythia, Plecotrema) are land shells, 
all are met with in places overflowed by salt or brackish water at 
every tide. They ^re in fact true estuary shells. 
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Some of the spocimens of this species collected by me shew' an al- 
most complete passage into A. dactylus PfeiSer, as described and figur- 
ed in Novitates dJonchologiccs I, 15, pi. V. fig. 15. 16. This species 
is stated by. Mr, Theobald to be found at Mergui A. S. B. 
for 1857, xxvi. 253.) 

No. 25, Axirioula nitidula, n. sp. PL II. fig. 5, 6. 

Testa non rimata^ suhfusiformi ohlonga^ solida, nitidula^ sub epider- 
mide olivaced alba^ lineis impressis confertis verticalihus minutissime 
aliis spiralibus granulato-decussata^ sculpturd infra suturam 
magis impressd, Spira conoidea^ apice eroso^ sutura impressa, Anfr. 
5 convexi^ ultimus vix descendenSy f longitudinis subaquans, basi ro^ 
tundatus, Apertura verticalisj plica parietales 2, supera parva^ profun- 
duy alia obliqua, plica columellaris haud validUy diagonalis : perist^ 
crassufjiy marginibus callo tenui junctiSy dextro supeme vix sinuatOy in- 
tus callo elevato incrassato. 

Long, 28, diam, 12| mill, Apertura c, perist, 19 mill. longUy intus 
5 lata. 

Shell not rimate, subfusiformly oblong, solid, smooth, having a 
greasy lustre, white, epidermis olive, covered with minute granula- 
tions produced by the intersection of vertical and spiral impressed lines, 
both very close and the former sinuous, the sculpture being most 
strongly marked below the suture. Spi^ conoidal, apex eroded, sutuie 
impressed. Whorls 5 convex, the last nearly f of the whole length, 
scarcely descending, rounded at the base. Aperture vertical with 2 
parietal plicae, the upper one small, far inside ; the lower strong, 
oblique ; columellar plica moderate in size, diagonal ; the peristome 
thick, the margins united by a thin callus which is somewhat ex- 
panded upon the penultimate whorl, the right margin scarcely sinu- 
ate 'above, and thickened inside. 

This species which is found very rarely with the last, exactly re- 
sembles it in general form, but has rounded whorls and finer sculpture, 
besides being of much sm^er size. The animal is white, while that 
of A, Judes is mottled. A, nitidula somewhat resembles A, Chinemia 
Pfr. which, however, is much less attenuate below, and differs in the 
form of the aperture, &o. 

But two or three specimens of this form were met with. In Mr. 
Theobald’s lists of Burmese shells, A. glans^ Bens, ^s mentioned. 1 can 
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fiud no description of tlii^ species, and cannot therefore say if it be the 
present form or not. 

No. 2S, Plecotrema Cumingiana, n. sp. PI. II. “fig. 16. 

Testa suhrimataj suhelUptico-ovataj solida, pnnctis impressis crehris, 
lineas spiral es confertas formant thus ^ striisque incrementi ohliquis omaia^ 
ferrugineo-fasca, Spira conoidea y lateribus vix convex iuscultSy apice 
erosa, sutura Icevi lineari, Anfr, 4 superst.y superi planulatiy vix 
discretiy sulcis spiralibits punctatis 4 notaliy ultimus ad pempheriam suh^ 
angulatuSy suhtus compressiusculus, Apertura vix ohliqua, plicis police- 
talibus 2, superiori hrevi obliquay altera intrantBy extus bifiddy plied 
columellari subohliqud ; peristoma rectumy pone limbum acutum intua 
callosimiy manjine dextro trideniato. 

Long, 5, diam. 3 viill. Apert, 3J mill. longa. 

Shell subrimate, subelliptically ovate, solid, marked with close spiral 
lines, formed of thickly set punctiform impressions, and with oblique 
fitriaj of growth ; recldi.sh brown in colour. Spire conoidal, the sides 
barely convex, aj)ex eroded, suture flat. Whorls 4 remaining, the 
upper flat, scarcely distinguishable, marked with 4 spiral dotted lines, 
the last whorl subangulate at the periphery, somewhat compressed 
below. Aperture very slightly oblique, with two parietal folds, the 
upper short, oblique, the low^^ re-entering, externally bifid, the coin- 
niellar fold sub-oblique ; peristome straight, margin sharp, but inside the 
sliarp edge thickened and bearing 3 teeth within the right margin. 

This species was rather scarce, crawling on mud in company with 
Assiminea rubella. It is distinguished from its allies, P, striata y Phi- 
lippi, and P. punctostriatay H. and A. Adams, by its low spire and 
minute sculpture. In naming it after the late Mr. Hugh Cuming, 
I adopt the only means in my power of acknowledging my obligations 
to that gentleman for the very liberal manner in which he allowed 
mo access to his collections, for the purpose of comparing and identi- 
fying my Pegu shells. ^ 

Besides the above AuriculidvBy I have received a Pythia which ap- 
pears to be a variety of P, trigonaj Troschel, from Mr. Theobald and 
Mr. Fedden, who both met with it on the Arakan coast, not far north 
of Cape Negrais. It is singular that I did not meet with species of 
either Casaidula or MelampaSy as I have reason to believe that both 
inhabit the Irawadi delta or its immediate vicinity. Mr. Theobald 
has sent me Casaidula aurisfelisy Brug. from Arakan. 


0 
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Family AMPHIBOLID-^. 

No. 27, Amphibola Burmana, n. sp. PI. 11, iBg. 7 — 10. 

Testa aperte umbilicaia^ Tiaticoidea, tenuiuscula^ castanea, periom- 
phalo plerumque saturatiori, nitidula^ suhsinuate striatula, infra sutu~ 
ram dense peroblique striata ^ lined und elevatd spirali^ interdvm obso- 
letd, supeme hand pvocul a suturd signata, Spira conoidea j apice vix 
obtusa, sutura profunda, Anfr, 4 rotundatiy uUimus tumidus, Aper- 
tura ovata, supeme recte angulata ; peristoma vix interruptumy breviter 
adpatumy temoe, marginibus approxitnatisy callo tenui junctisy dextrali 
supeme sinuatdy hasali rectdy columellari breviter reflexOy umbilicuih 
partim tegente. Operculum cormumy paucispirahy ftucleo basaliy 
sinistro, 

Alt, 10, diam. apertura 7J longUy lata. 

Shell openly umbilicated, naticoid, rather thin, orange-brown, dark- 
er around the umbilicus, smooth, marked with subsinuate lines of 
growth, closely and very obliquely striated just below the suture, with 
a single raised spiral line, which is sometimes obsolete, on the upper 
portion of each whorl. Spire conoidal, apex subacute, suture deep. 
Whorls 4, rounded, the last swollen. Aperture ovate, rectangulate 
above ; peiistome scarcely inteiTupted, free, except for a very short 
distance, from the last whorl, thin, margms closely approximate, united 
by thin callus, right margin rather deeply sinuate above, basal straight, 
columellar turned back near the umbilicus, which it partly conceals, 
Operculum horny, paucispiral, nucleus basal, sinistral. 

This is, I believe, the first instance in which the presence of Am- 
phihola has been indicated in the Indian or Burmese seas or estuaries; 
nevertheless, it is very common. I found, in Mr. Cuming’s collection, 
specimens of the same form as that above described, which were 
collected in Malacca by Dr. Traill, and a smaller form^, scarcely separable 
as a race from the above, aboun(te in Bombay harbour. ^ 

The present species is nearly allied to A.fragilisy Quoy and Gaimard, 
but is thinner; with a lower spire. It was found abundantly crawlihg 
on mud, between tidemarks, in company with Assiminea rubella and 
Plecotrema Cumingiana. The animal was difficult to make out, as it 
consisted of indistinct translucent mass. Therfe were no tentacles, 
and the eyes were on very short lobate pedicels. The animal differs 
considerably from the figure of that of Amp.fragiliSy as copied from 
Quoy and Gaimard by both Adams and Mra. Gray. ' • 
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Class CONCHIFERA. 

Family PHOLADIDj®. 

No. 28, Martesia fluminalis, n. sp. PL HE, fig. 1, 2, 3. 

Testa ovata'Conica^ valde incequilateralis^ antice hemispherica^ postice 
semim acuminata^ extremitate membranaceay albidd^ tenuis, Valva 
versus margines epidermide crassd^ coriaced indutw^ pagina antica jujx~ 
ta cardinem costulis confertissimisj sinuatis^ concentricis^ lineisque 
radiatis elevatis decussantibus pulchre ornata^ subtus glabra^ postica 
concentrice striata, Callum trilobato-peltatumy medio divisum, Valvula 
dorsalis rudimentaria, cornea. 

Lat, 12J, Iqng, 6, alt, mill. 

Shell ovately conical, white, thin, inequilateral, anterior extremity 
hemispherical, posterior regularly acuminate and membranaceous at 
the extreme end. Valves near the edges covered with a thick coriace- 
ous epidermis, which in places, and especially towards the posterior 
extremity, extends beyond the margin and forms a membranaceous 
fringe, uniting the valves more or less. Each valve is divided into two 
parts by a lino passing obliquely from the hinge to the ventral margin 
and inclined slightly backwards ; in front of this line the shell near 
the lunge is decussated ^ith very close sinuate concentric and subdistant 
radiating costulation ; near the ventral margin it is smooth. Behind 
the oblique line the valves are concentrically striated, more or less in- 
distinctly. The callus covering the hinges is trilobate and divided by 
a fissure in the centre ; dorsal valve rudimentary, homy, commencing 
at some distance from the hinge, increasing in breadth backwards, but 
veiy narrow throughout. 

This species appears most nearly allied to M, rivicola^ Sow., which 
was found perforating floating logs in a river in Borneo. The pre- 
sent species is blunter and shorter, and M. rivicola is destitute of the 
sculpture on the Anterior portion of the valves. 

M. flmiinalis was found boring in soft argillaceous sandstone, in 
creeks far from the sea, where the water was brackish. The external 
orifice in the stone is very minute, and must have been made by the 
shell when very young. Inside, the burrow exactly fits the shell, so that 
the only possible motion is rotation upon the longest axis of the shell. 

The epidermis appears normally to cover the posterior subdivisio 
of the valves, but it is always deficient, except towards the margins. 

♦ • 
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No. 29, Teredo P sp. 

All the dead trees in creeks in the Irawady delta arc perforated 
throughout by a species of Teredo (?) I either omitted to take speci- 
mens, or else have lost them since, and I can now find none to w*bich to 
refer. It is possible that this shell may be the Teredo thoracites of 
Dr. Gould,* described in Vol. VI, of the Proceedings Boston Society , 
of Natural History, and on which he subsequently, in Vol. VIII, pro- 
posed to found the subgenus Cal abates ^ characterized by the “ pallettes” 
(stylets) being “ stilt shaped, bony.” Dr. Gould’s specimens were 
from Tavoy, but he does not mention if they were ^uviatile or * 
marine. 

Family CORBULTD^. 

No. 30, Sphenia perversa, n. sp. PL III. fig. 4, 5, 6. 

Testa ohlongo-ovataj parum incequivalvis^ valvd dextrd major 
tenuiuscula^ alhuj concentrice irregulariter striata^ antice rotundata, 
postice acuminata^ demum transverse truncata^ ad extremiiaiem epider- 
mide coriaced^ rugatd induta ; margo dorsalis siihrecta^ vcntralis antice 
convexoy postice vix concavd. Processtes cardinalis valvce sinistree (non 
dextrae) elongatodamelliformis. 

Lot, 11, long. 6, dlt. 4 mill. ^ 

Shell oblong, slightly inequivalve, broadest at the umbo, somewhat 
acuminate posteriorly, and very much more so in young specimens ; 
thin, white, irregularly striated, the posterior end covered with a thick 
coriaceous epidermis which is vertically furrowed. In the young 
shell the epidermis covers all the shell except the beaks ; it is thin 
^ except along the dorsal and posterior margins, where it is thick and 
vertically sulcated. The dorsal margin is nearly straight,' the ven- 
tral rounded in front and slightly concave behind in old shells, straight 
or nearly so in young specimens. There is a lamelliform process in 
the hinge of the left valve^ in front of the cartilage. 

This shell was met with in burrows in stone, apparently ftie holes 
of Martesia which had perished, at least they did not appear to have 
been formed by the present species. It was met with at a considerable 
distance from the sea, in company with Martesia fluminalis. 

In every respect, except the position of the lamellar tooth in the hinge 
of the left valve instead of the right, the shell appears to be a true 
• Otia Conchologioa pp. 222, 24J. 
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Sphenia, I scarcely think that the exceptional character justifies the 
creation of a new genus, as the characters of the animal unfortunately 
were not noted. The practice of establishing genera for single species 
on insufficient grounds is so objectionable, that it will be better to 
eiT in the opposite direction. When the animal has been examined, 
should it shew distinctions from Sphenia^ it will be easy to propose 
a new generic or subgeneric appellation. 

No. 31, Copbula, sp. 

A single valve of a very thin species of Corlmla was found on mud 
above Port Dalhousie. 

• Family TELLINID^. 

No. 32, San^inolaria diphos, L. 

This shell lives at a depth of about 4 feet in the mud. I found it 
abundantly in a marsh overflowed by every tide and where I should 
never have suspected its existence, had not my Burmese coolies point- 
ed it out and shewn me how to capture specimens. Burmese, being 
omnivorous beings, are far better acquainted with the hiding places of 
various animals tlflln the natives of India are ; amongst other dainties 
they eat Sangninolarice^ and thcr process for catching them which they 
shewed me was ingenious. The first thing was to cut a very thin 
slip of bamboo, about 5 feet long and not more than } inch in diame- 
ter, and to make a small barb at the end. This they thnist down all 
the small holes in the mud, many of which corresponded to the si- 
phons of the SanguinolaricB below. Now and then the bamboo went 
through a Sangiiinolaria, as he lay vertically with his valves open below 
the mud ; of course the bivalve immediately closed his valves upon 
the intruder, and was ignominiously dragged out by the bamboo, his^ 
exit being aided by digging when he approached the surface. The 
only objection to the plan is, that most of the specimens are slightly 
injured, as the shell closes ^vith such force upon the bamboo as to break 
the thia ends of the valves. Some specimens were brought up in, 
which the bamboo had been absolutely thtust down the siphon, thus 
literally impaling the Sanguinolaria, The siphons are of great length, 
considerably exceeding the shell. 

No. 33, Maooma ala» Hanley. 

No. 34, Scrobicularia angulata, Chem. 

I find both the above shells recoixied in my list. I cannot now come 
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across the specimens, and I am under the impression that they were 
found dead in salt water marshes on the Arakan coast, and not in the 
delta, but they are both so common in all Indian estuaries, that it is 
equally probable that I found them in the Bassein river, • 

Family VENERIDj®. 

No. 36, Chione Ceylonensis, Sow. 

I have mislaid my notes as to the exact locality of this species also. 
I think it was found at Dalhousie. In a backwater on the Arakan 
coast, I found an allied, ,but undescribed species of the same genus. 
No. 36, Artemis, sp. 

Of this I have a single immature specimen. It may be^fcie young 
of A, excisa^ Chem. but has not the sculpture of that species, nor its 
angulate posterior slope. 

Family CYRBNID^. 

No. 37, Cyrena Bengalensis, Lam. 

Mangrove and other salt water swamps along the edges of creeks, 
amongst roots of trees and brushwood, common. 

I am inclined to refer the shells I obtained to ftie above form, of 
which I suspect some others since described are merely varieties. 
Cyrence vary greatly with age, besides being eminently variable in 
form. Thus some of my specimens exactly agree with Q, turgida 
Desh., but I cannot help believing that they are merely immature 
specimens of the thicker form which I refer to C, Bengahnsis, 

Family MYTILID^. 

No. 38, Mytilus smaragdinus, Chem. 

Found in creeks below low water mark. I do not think it is genc- 
mlly known that the flesh of this species is very delicious. Some 
were brought to me along with a quantity of oysters, and the Bur- 
mese told me that the mussels were the better ’eating of the two. 
Not having much faith in Burmese palates, 1 preserved the shells and 
threw away the soft parts of the Mytili ; but as a trial, I had two or 
three cooked with the oysteft. I found that the Burmese were quite 
right, though the oysters were by no means unpalatable. 

No. 39, Modiola emarginata, Bens. 

A dwarf variety of this species occurs in salt water creeks. 

Family ARCIDiE. 

No. 40, Area (Anomalooardia) granosa, L. 

This very common species was only found at ene spot in the Bas- 
sein river. It was living in mud close to the surface, unMer stones and 
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roots of plants. The same species abounds in mud^ amongst stones, 
in Bombay harbour, and is collected for food by the natives. 

No. 41, Scaphula delto, n. sp. PL III., fig. 7-10. 

Testa tumida, ^erelongato-rliomboidea^ sub ’ epiderniide crassd, fused j 
postic^ radiatim liratd alhida^ lineis minutis elevatis confertissimia 
decu^tUy ante carinani costd unied latdy planulatd, aliquando ohsoletdy a 
natibus ad marginem decurrente, munitUy intus carulescensy antics rotun^ 
data, postice oblique tmucata, margins ventrali antice convexd, postice vix 
concaviusculd (testcB junior is recta) , Carina perelevata, acuta, valva^ 
in pagincu^ duos dividens, untied tumidd, posiicd concavd. Area 
nitida, sub hnte striatula, ligamento rliombeo solum aiitice induta. 
Dentes cardinales postici breves, obliqui, ah extremitate rcmoiiusculi, 

Lat, 10 long alt, 

,, 8 j, 3 ,, 5. 

Shell very tumid, clongately rhomboidal, (the ventral and dorsal 
margins being parallel as in S. celox) covered with a thick, dark epi- 
dermis, which is Tathcr rough and radiately ribbed behind the keel. 
Beneath the epidermis the shell is white, and decussately very minutely 
sculptured, one flat broad rib, scarcely raised, and occasionally obsolete 
in old specimens, passing from the umbones to the margin just in front 
of the keel. This is scarcely distinguishable until the epidermis ia 
removed. The valves are bluish within, rounded in front, obliquely 
truncated at the posterior margin ; the ventral margin is convex an- 
teiiorly, subconcave posteriorly, being straight for the greater part of 
its course in young shells, but becoming slightly concave, at the spot 
where the byssus passes out, in old specimens. The keel is very high 
and sharp, separating the valves into two subdivisions, the anterior of 
which is tumid, the posterior concave. The area is polished and strio^ 
ted rather obliquely, the ligament diamond- shaped and covering only 
the antejior portion, about J to J the length, of the area. The hinge 
teeth are oblique, but less so than in either S, celox or 8, ptnna, and 
the posterior teeth are much farther from the extremity of the shell 
than in either of those species. 

The great distinction between this species and the other two pre- 
viously described is in the far greater tumidity of the valves, which 
are nearly twice as broad in their diameter from side to side (of the ^ 
closed valves) as they are from. the dorsal to the ventral margin. 
The proportioif of the two diameters in the present species averages 
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about 12 : 7. In £{, celox it is 12 : lOJ and in 8, pinna 12 ; 9J.* The 
last named species is totally distinct form, being much wider 
posteriorly than in front, so that it is sub-trigonal in shape instead of 
rhomboidal. Its posterior hinge teeth, also, arc near the extremity, 
and so oblique as to be almost parillel to the hinge line, while in its 
smooth, thin epidermis, marked concentric sculpture, and convex 
posterior subdivision of the valves, it differs widely from S. deltm. 
The ligament of S» pinna covers a greater proportion of the length of 
the area, (about f,) than does that of S, delict It is much narrower 
in proportion to its length, as is indeed the entire area, corresponding 
to the smaller tumidity of the valves. S. celox approaches more near- 
ly to the present species, but is thinner and much less tumid, has its 
posterior hinge teeth more oblique and nearer to the extremity, and ^ 
differs widely in sculpture. 

8, delta was found under stones in creeks, adhering by a byssus. It 
was not met with near the sea. It is the first species of the genus 
that has been found in brackish water, both of the forms described by 
Mr. Benson being from large rive^ far above the influence of the tide. 

Mr. Benson mentions the occasional occurrence of a raised rib in 
front of the keel in S. celox, I have several specimens, which I received 
from Mr. Theobald, shewing this peculiarity. It differs entirely from 
the flattened subobsblete rib of S, delta. 

Figures of all 3 species are added to illustrate the difference between 
them. 

Family ANOMIAID^. 

No. 42, Anomia, sp. 

The specimens of this shell have unfortunately been mislaid. I 
•nly obtained two or three specimens, and it is extremely difficult to 
make out the species of this genus. 

No. 43, Anomia (2EInigma) mnigmatica, Chem. « 

Occasionally found adhering to stumps of trees in salt water creeks. 

Family OSTREIDu^. 

No. 44, Ostrea, sp. (? 2 sp.) 

A large form occurs in the creeks below low water mark. A 
smaller kind is met with between tide marks in mangrove swamps and 
creeks, attached to wood or stoUos. I unfortunately omitted to take 
specimens of either. , . i 

* Measured from authentic specix^ens of each specioB. 



Meteorological Obeeroatiom. 




Abstract of the Results of the Hourly Meteorological Observations 
taken at ike Surveyor GeneraPs ^fkce, Calcutta, 
in the month of 

Latitude 23' 1" North, Longitude 88° 34^ East, 

Height of the Cistern of the Standard Barometer above the sea level, 18-11 feet 

Daily Means, &c. of the Observations and of the Hygrometrioal elemonts 
dependent thereon. 



The Mean Height of the Barometer, as hkewise the and Wet Bolb 
Tliermometer Means are derived, hrom the hourly observations, made during 
thB dsv 
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Meteorological Odservatione. 


Ahetract of the Semite of the Hourly Meteorological Oleervaii^m 
taken at the Surveyor GeneraVe Office, Calcutta, 
in the month of March 1866 . 


Daily Means, &c. of tlie Observations and of tjie HygrometricaJ elements 
dependent thereon. — ( Continued.) 


Date. 

Mean Wet Bulb Ther- 
mometer. 

Dry Bulb above Wet. 

Computed Dew Point. 

D^ Bulb above Dew 
Point. 

Mean Elastic force of 
vapour. 

MeanW eight of Yapour 
in a Cubic foot of air. 

Additional Weight of 
Vapour required for 
complete saturation. 

Mean degree of Humi- 
dity complete satu- 
ration bemg unity. 


o 

o 

o 

o 

Inches. 

T. gr. 

T. gr. 


1 

72.9 

8.6 

66.9 

14.5 

0.657 

7.06 

4.21 

0.63 

2 

72.8 

9.6 

66.1 

16.2 

.640 

6-87 

.71 

.69 

8 

70.3 

11.1 

62.5 

18.9 

.668 

.11 

6.16 

.64 

4 

69.4 

12.4 

60.7 

21.1 

.636 

6.75 

.65 

.60 

5 

70.2 

12.2 

61.7 

20.7 

.654 

.93 

.68 

.61 

6 

69.4 

12.4 

60.7 

21.1 

.536 

.75 

.65 

.60 

7 

76.9 

6.7 

72.9 

9.7 

.797 

8.66 

3.12 

.73 

^ 8 

74.5 

8.9 

Ji8.3 

16.1 

.688 

7.37 

4.59 

.62 

9 

77.2 

6.6 

72.6 

11.2 

.790 

8.47 

3.63 

.70 

10 

77.3 

6.1 

73.0 

10.4 

.801 

.68 

.38 

.72 

11 

72.8 

10.8 

65.2 

18.4 

.621 

6.66 

6.37 

.66 

12 

76.3 

8.1 

69.6 

13.8 

.717 

7.68 

4.28 

.64 

13 

76.7 

6.6 

72.1 

11.2 

.778 

8..34 

3.59 

.70 

14 

77.1 

9.3 

70.6 

16.8 

.741 

7.89 

6.17 

.60 

16 

75.0 

9.3 

68.6 ; 

16.8 

.692 

.41 

4.87 - 

.60 

16 

73.6 

11.0 

66.8 

18.7 

.634 

6.77 

'6.58 

.65 

17 

74.2 

9.8 

67.3 

16.7 

.666 

7.12 

.05 

.59 

18 

74.8 

8.6 

68.8 

14.6 

.699 

.48 

4.48 

.63 

19 

76.6 

8.9 

69.4 

16.1 

.713 

.62 

.73 

.62 

20 

73.6 

10.7 

66.1 

18.2 

.640 

6.84 

6.44 

.56 

21 

76.4 

10.1 

68.3 

17.2 

.688 

7.34 

.38 

.68 

22 

76.3 

10.4 

70.1 

16.6 

.729 

.76* 

.42 

.69 

23 

76.6 

10.8 

68,0 

18.4 

.681 

“ .26 

.80 

.66 

24 

78.6 

6.3 

74.2 

. 10.7 

.832 

8.89 

3.60 

.71 

25 

79.6 

6.8 

74.8 

11.6 

.849 

9.04 

4.02 

.69 

26 

80.8 

6.6 

76.8 

10.6 

.905 

.61 

3.84 

.71 

27 

76.3 

9.8 

69.4 

16.7 

.713 

7.69 

6.36 

.69 

28 

. 79.1 

6.8 

75.0 

9.9 

.864 

9.12 

3.37 

.73 

29 

76.1 

6.8 

70.3 

11.6 ■ 

.734 

7.89 

.65 

.69 

30 

76.1 

6.9 

71.0 

10.0 

.761 

8.09 

, .05 

.73 

. 31 

77.3 

6.4 

72.8 

10.9 

.795 

.62 

.55 

.71 


All the Hygrometrical elements are computed by the Greenwich Constants. 



Mdem*ological Obm'vaiiom, 


XIX 


Abstract of the Results of the Hourly Meteorological Ohseroatim^ 
^ taken at the Surveyor Generals OfficCy Calcuttay 
in the month of March 1866 . 


Hourly Means, &c. of the Observations and of the Hygrometrical elements 
dependent thereon. 


Hour. 

Mean Height of 
the Barometer at 
32° F^t. 

Bango of the Barometer 
for each hour during 
the month. 

Mean Dry Bulb 
Thermometer. 

Range of the Tempera- 
ture for each hour 
during the month. 

Max. 

Min. 

Diff. 

Max. 

Min. 

Diff. 


Inches. 

Inches. 

Inches. 

Inches. 

o 

0 

o 

• 

o 

Mid- 









night. 

29.821 

30.007 

29.706 

0.301 

79.1 

82.8 

72.6 

10.3 

1 

.807 

.001 

.696 

.306 

78.6 

82.0 

72.4 

9.6 

2 

.794 

29.985 

.682 ^ 

.:)03 

78.1 

81.6 

72.8 

8.8 

3 

.784 

.978 

.671 

.307 

77.6 

81.6 

72.8 

8.7 

4 

.781 

.982 

.668 

.314 

77.2 

81.6 

72.8 

8.8 

5 

.796 

.995 

.687 

.308 

76.8 

81.4 

71.6 

9.8 

6 

.816 

30.009 

.707 

.302 

76.4 

81.1 

71.6 

9.6 

7 

.839 

.025 

.730 

.295 

76.7 

81.4 

71.4 

10.0 

8 

.809 

.043 

.748 

.296 

78.8 

82.8 

73.8 

9.0 

9 

.885 

.055 

.761 

.294 

81.9 

86.6 

76.6 

10.0 

10 

.889 

.060 

.761 

.309 

86.1 

89.8 

80.0 

, 9.8 

11 

.878 

.066 

.769 

.287 

87.9 

92.1 

83.8 

1 8.6 

Noon. 

".861 

.031 


.291 

90.3 

94.6 

87.6 

7.0 

1 

.818 

.003 

.711 

.292 

92.0 

96.0 

89.2 

6.8 

2 

.784 

29.970 

.666 

.310 

93.4 

97.4 

91.0 

6.4 

3 

. ,761 

.067 

.642 

.315 

94.1 

98.4 

90.6 

7,8 

4 

.748 

.933 

.626 

.308 

94.0 

98.6 

89.8 

J8.8 

5 

.74^ 

.939 

.619 

.320 

92.5 

97.4 

87.6 

9.8 

6 

.762 

.960 

.624 

.326 

88.9 

93.6 

84.6 

9.0 

7 

.769 

.964 

.633 

.331 

86.0 

90.6 

82.6 

8.0 

8 

.793 

.990 

.666 

.324 

84.0 

87.0 

81.6 

9*4 

9 

.819 

30.009 

.693 

,316 

82.1 

84.8 

-73.8 

11*0 

10 

.830 

.021 

.707 

.314 

80.9 

83.8 

,76.2 

7.6 

11 

.831 

A 

.019 

.706 

.303 

79.8 

88.0 

742 

W 


The Mean Height of the Barometer, as likewise the Dry and Wet Bhlb 
Thermometer Means are derived from the observations m^e at the sewetfd 
hours during the month. 




Meteorological Obeervaiions. 


Abstract of the Results of the Hourly Meteorological Ohservatiosts 
taken at the Surveyor GeneraVs Office, Calcutta^ , 
in the month of March 1866. 


Hourly Mesns, &c. of the Observations and of the Hygrometrical elements 
dependent thereon. — ( Continued.) 


Hour. 

Mean Wet Bulb TJier- 
mometer. 

Dry Bulb above Wet. 

Computed Dew Point. 

Dry Bulb above Dew 
Point. 

Mean Elaatio force of 
Vapour, 

Mean Weight of Vapour 
in a Cubic foot of air. 

Additional Weight of 
Vapour required for 
complete saturation. 

Mean degree of Humi- 
dity, complete satura- 
tion being unity. 


o 

0 

o 

o 

Inches. 

T. gr. 

T.gr. 


Mid- 









night. 

76.8 

3.3 

73.5 

5.6 

0.814 

8.79 

1.74 

0.84 

1 

76.6 

3.0 

73.5 

51 

.814 

.81 

.67 

.85 

2 

76.4 

2.7 

73.6 

4.6 

.814 

.81 

.41 

.86 

3 

76.0 

2.6 

73.2 

4.3 

.806 

.75 

.29 

.87 

4 

74.7 


72.9 

4.3 

.797 

.66 

.29 

.87 

5 

74.5 


72.9 

3.9 

.797 

.66 

.17 

.88 

' (5 

74.2 


f2.7 

3.7 

.792 

.61 

.11 

.89 

7 

74.6 


73.1 

3.6 

.803 

.72 

.08 

.89 

8 

76.2 

*n 

72.7 

6.1 

.792 

.68 

.86 

.82 

9 

76.8 


71.5 

10.4 

.763 

.21 

3.23 

.72 

10 

76.7 

9.4 

69,1 

16.0 

,706 

7.63 

6.04 

.60 

11 

76.0 

12.9 

67.3 

30.6 

.666 

.06 

6.58 

.52 

JN^oon. 

74.9 

15.4 

66.7 

24.6 

.632 

6.68 

7.96 

.46 

1 

74.0 

17.4 

64.2 

27.8 

.601 

.32 

9.04 

.41 

2 

74.5 

18.9 

63.2 

30.2 

.582 

.11 

.88 

• .38 

3 

74.3 

19.8 

62.4 

31.7 

.667 

5.93 

10.39 

.36 

4 

74.9 

19.1 

63.4 

30.6 i 

.686 

6.13 

.14 

.38 

6 

76.1 

17.4 

64.7 

27.8 

.611 

.43 

9.16 

.41 

6 

76.1 

13.8 

-66.8 

22.1 

.656 

.94 

7.10 

.49 

7 

76.6 

10.5 

eai 

17.9 

.684 

7.28 

5.63 

.66 

8 

76.1 

8.9 

68.9 

15.1 

.701 

.61 

4.66 

.62 

^ 1 

76.3 

6.8 

70.6 

11.6 

.739 

.93 

3.58 

.69 

10 

76.8 

5.1 

72.2 

8.7 

.781 

8.40 

2.70 

.76 

11 

76.9 

3.9 

73.2 

6.6 

.806 

.70 

2.05 

« 

.81 


All the Hygrometrical elements are computed by the Greenwich Constants. 







Meieorologic^ 


xti 


Aistract of the Remlte of the Hourly Meteoroloffical Oheerediione 
, taken at the Surveyor GentraVs Office, Calcutta, 
in the month (f March 1806. 


Solar Badiatioti, Weatlier, &c. 


p 

Max. Solar 
radiation. 

Sain Guage 
6, feet above 
Ground. 

Prevailing 
direction of the 
Wind. 

General Aspect of the Sky. 


o 

Inches 



1 

146.0 


N. w. & w. & s. 

Clear. 

2 

142.0 


w. 

Clear. 

3 

142.8 


w. k a. w. 

Clear. 

4 

141.6 


Mv.&s.w&a. 

Clear. 

5 

148.6 


• w. & s. 

Clear. 

6 

142,0 


w. 

Clear. 

7 

141.6 

... 

S. Sc S. W. 

s. & w. 

Clear. Scuds from S.between 4 Sc7a.m, 
Clear to 4 A. m., scatd. \-i to 9 a. m., 

8 

142.4 



clear afterwards. 

9 

136.4 


s. w. 

Clear, slightly foggy from 4 to 6 a. M. 

10 

137.2 


s. &N. 

Clear, slightly foggy from 3 to 8 a. m. 

11 

140.0 


N.SeW. 

Clear, slightly foggy at 4 a. m. 

12 

142.0 


S.Sc^. 

Clear. 

13 

137.0 


s. & s. w. 

Clear to 2 a. m., overcast to 6 a. 
clear afterwards. 

14 

140.0 


s. & w. 

Clear, slightly foggy at 1 a. 

16 

141.0 


s. & w. 

Clear, slightly foggy from 3 to 5 a. li. 

16 

150.0 


s. w. & w. 

Scatd. clouds to 8 a. m., clear after- 
wards. 

17 

137.0 

. ... 

S. &N. 

Clear to 7 a. M. \ i to 7 P. M., clear 
afterwards. 

18 

134.7 


s. &. s. w. 

\i to 8 p. M., clear afterwards. 

19 

142.0 


w. & s. & s. w. 

M to 8 A. M., clear afterwards. 

20 

149.0 


S.W.&W.&N.W. 

Clear, foggy from 4 to 7 a. m. 

21 

142.0 

• 


w. & s. w. & s. 

Clear to 1 p. m., scatd. M to 6 p. M., 
clear afterwards. 

22 

142.0 


s. w. & w. & s. 

Clear. 

23 

146.0 


s. & w. 

Clear. 

24 

140.5 


s. 

Clear. 

26 

141.0 


s. & s. w. 

1 Scatd. '^i to 9 A. M., clear afterwards. 

26 

146.0 


! s. 

Clouds of different kinds. 

27 

142.6 


s. 

Clear. 

28 

137.0 


s. 

Clear to 6 a. U., scatd. to € p. ic., 
overcast afterwards. Thin rain lights 
ning. and Thunder at 10 p. m. 

29 

132.0 

• 

8. 

Overcast to 6 a. h., scatd.'"'! to 8 p. 
over cast afterwards Thin rain at 
11 P. M. 


M Cirri, — i Strati, ^i Cumuli, M Cirro-atrati* i Cumulo NimW,^ 

^i Cirro cumuli. 
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Meteorological Observations. 


Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor Generals Office, Calcutta^ , 
in the month of March 1866 . 


Solar Eadiation, Weather, &c. 



Prevailing 
direction of the 
Wind. 


30 136.0 

31 137.0 


S. 

E. & S. & S. W. 


General Aspect of the Sky. • 


'^i to 10 A. M. to 4 p. M., dear 
aften^^ards. 

Clear to 4 a. m. to 1 P. M. Scatd. 
\i after wads. 




Meteorological Ohsei^vations. 


xxm 


AbBtract of the Results of the Honrlg MeteorMhgical Observations 
taken at the Surveyor GeneraVs Office, Calcutta^ in the 
* mo9tfh of March 1866. 

Monthly Results. 


Inches. 


Mean heiglit of tlie Barometer for tlie men th, .. . ... . 29.811 

Max. lieiglit of the Barometer occurred at 10 a. m. on the 12th, . 30.060 

Min. height of the Barometer occurred at 5 v. m. on the 22nd, . 29.619 

JLxtreme range of the Barometer during the month, . . 0.441 

Mean of the daily Max. Pressures, ... ... ... . 29.893 

Ditto ditto Min. ditto ... ... ... . 29.740 

Mean daily range of the Barometer during the month, ... 0.153 


Moan Dry Bulb Tlierraometer for the month, ... 83.9 

Max. Temperature occurred at 4 p. m. on the 22nd, .. 98.6 

Min. Temperature occurred at 7 a. m. on the 6th, .. 71.4 

Extreme range of the Temperature during the month, . . 27.2 

Mean of the daily Max. Temperature ... ... 94.3 

Ditto ditto ^ Min. cutto, 76.1 

Mean daily range of the Temperature during the month, . 18.2 


Mean Wet Bulb Thermometer for the month. ... ... ... 76.1 

Mean Dry Bulb Thermometer above Mean Wet Bulb Thermometer, 8.8 
Computed Mean Dew-point for the month, 68.9 

Mean Dry Bulb Thermometer above computed mean Dew-point. ... 16.0 

Inches. 

Mean Elastic force of Vapour for the month, . . . 0.701 


Troy grains. 

Mean Weight of Vapour for the month ... ... ... 7.61 

Additional Weiglit of Vapour required for complete saturation, ... 4.62 

Mean degree of humidity for the month, complete saturation being unity 0.62 


Drizzled 2 days, — Max. fall of rain during 24 hours 
Total amount of rain during the month, 

Prevailing direction of tlieWind, 


Inches. 


S. 


Nil 

Nil 


& W. & S. W. 
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Meteorological Obsewations. 


Abetract of the RisulU of the Hourly Meteorological Obeervalions 
taken at the Surveyor Genet'aVe OfficCy Calcutta, 
in the month of March 1866 . 

Monthly Ebsyltb, 


Tables shewing the number of days on which at a given hour any particular 
wind blew, together with the number of days on which at the same hour, 
when any particular wind was blowing, it rained. 







Meteorological Observaliom, 


xtr 


Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor GeneraVs Office, Calcutta, 

^ in the tnonth of April 1866. 

Latitude 22° 33' F North. Longitude 88° 20' 3F East, 


Height of the Cistern of the Standard Barometer aboTe the sea level, 18-11 feet.. 


Daily Means, &c. of the Observations and of the Hygrometrioal elements 
dependent thereon. 


Date. 

^h' 

.Sf’S’3* 

a> P 

Bange of the Barometer 
during the day. 

Mean Dry Bulb 
Thermometer. 

^nge of the Tern 

ture during the 

pera- 

day. 

■ 

g e« 
“•9 -S 

Max. 

Min. 

Diff. 

Max. 

Min. 

Diff. 


Inches. 

Inches. 

Inches. 

Inches. 

o 

0 

0 

O’ 

1 

29.842 

29.973 

29.781 

0.196 

82:5 

89.9 

76.9 

13.0) 

2 


.915 

.796 

.119 

82.6 

91.8 

76.4 

15.4 

3 

.853 

.955 

.801 

.154 

77.4 

83.4 

73.6 

9.9 

4 

J811 

.882 

.753 

• .129 

78.6. 

89.0 

71.4 

17.6 

5 

.806 

.879 

.725 

.154 

82.1 

93.0 

72.8 

28.2 

6 

.738 

.834 

.620 

.2U 

83.» 

96.0 

78.2 

16.8 

7 

.6U5 

.772 

.§17 

.155 

85.6 

96.8 

77.2 

19.6 

8 

.688 

.760 

.621 

.139 

86.a 

97.6 

78.0 

19.6 

9 

.707 

.794 

.629 

.165 

88.2 

98.8 

81.0 

17.9 

10 

.655 

.730 

.662 

.168 

89.3 

102.6 

91.8 

20.8 

11 

.615 

.685 

.545 

.140 

89.1 

102.3 

78.8 

23.5 

12 

.642 

,709 

.576 

.133 

88.1 

100.2 

77.4 

22.9 

13 I 

.730 

.810 

.671 

.139 

87.7 

100.2 

77.0 

23.2- 

14 

.716 

.799 

.634 

.166 

88.5 

101.8 

79-.2 

22.6 

15 

.•674 

,747 

.581 

d66 

88.8 

102.6 

80.6 

22.0' 

16 

.676 

.736 

.630 

. .106 

86.3 

93.8 

80.7 1 

13.1 

17 

*.700 

.766 

.642 

.124 

86.3 

90.8 

81.4 

9.5 

18 

.723 

.796 

.618 

.178 

85.1 

92.1 

80.8 

11.3: 

19 

.734 

,812 

.679 

.133 

86.4 

96.6 

81.2 

14.4 

20 

.§03 

.894 

.732 

.162 

86.8 

94.0 

81.4. 

12.6 

21 

• .914 

30.062 

.806 

.266 

82.4 

91.4 

69.6 

21.9 

IP 

.983 

.074 

.899 

.175 

76.6 

84.4 

68.4 

16.0 

23 

.951 

.039 

.845 

.194 

79.3 

88.2 

73,0 

16.2 

24 

.902 

29.973 

.804 

.169 

82.5 

91.2 

76.0 

16.2 

25 

.835 

.917 

,721 

.196 

83.6 

94.2 

76.7 

18.6 

26 

.766 

.853 

.660 

.193 

86.7 

96.4 

77.4 

19.0 

27 

.796 

.858 

.731 

.127 

86.1 

94.4 

77.8 

16.6 

28 

.853 

.995 

.788 

.207 

80.3 

89.8 

72.2 

17.6 

29 

.874 

.959 

.792 

.167 

78.2 

87.0 

78.0 

•14.0 

30 

.839 

.900 

4 

.761 

.149 

81.0 

90.6 

72.0 

19.6 


The Mean Height of the Barometer, as likewise the and Wet B^b 
l^rmometer Means are derived* from the hourly observaticms* made dmmig 
the day. 









Meteorological Observatiom. 


uvi 


Abstract of the Results of the Hov/rlg Meteorological Observations 
taken at the Purveyor GeneraV's Office^ Calcutta^, , 
in the month of April 186ft. 


Daily Means, &c. of tlie Observations an^ of tlie HygrometricaJ elements 
dependent thereon. — ( Continued.) 


Date. 

Mean Wet Bulb Ther- 
mometer. 

Dry Bulb above Wet. 

r— 

Computed Dew Point. 

Diy Bulb above Dew 
Point. 

Mean Elastic force of 
vapour. 

MeanWeight of Tapour 
in a Cubic foot of air. 

Additional Weight of 
Y apour required for 
complete saturation. 

Mean degree of Humi- 
dity complete satu- 
ration beipg unity. 


0 

0 

0 

o 

Inches. 

T. gr. 

T. gr. 


1 

76.1 

7.4 

69.9 

12.6 

0.726 

7.77 

3.87 

0.67 

2 

75.1 

7.5 

69.8 

12.8 

.722 

.74 

.94 

.66 

3 

71.1 

6.3 

66.7 

10.7 

.653 

.07 

2.94 

.71 

4 

69.9 

8.7 

63.8 

14.8 

.693 

6.41 

3.97 

.62 

6 

78.2 

8.9 

67.0 

15.1 

.658 

7.08 

4.43 

.62 

6 

77.3 

6.6 

72.7 

11.2 

.792 

8.49 

3.64 

.70 

. 7 

75.2 

10.4 

67.9 

17.7 

.679 

7.24 

6.52 

.67 

8 

79.2: 

7.4’ 

• 74.8 

11J8 

.849 

9.04 

4.10 

.69 

9 

81.2 

7.0 

77.0 

11.2 

.910 

.67 

.09 

.70 

10 

80.4 

8.9 

75.1 

14.2 

.857 

.08 

6.13 

.64 

11 

76.7 

12.4 

69.3 

19.8 

.711 

7.62 

6.60 

.53 

12 

76,3 

12.8 

67.6 

20.6 

.672 

.13 

.59 

.6a 

, 13 

77.6 

10.1 

71.5 

16.2 

.763 

8.11 

5-45' 

.60 

14 

78.2 

10.3 

72.0 

16.5. 

. .776 

.21 

.67 

.69 

15 

79.8 

9.0 

74.4 

14.4 

.838 

.89 

J1 

.64 

16 

80.7 

5.6 

76.8 

1 9.5 

.905 

9.63 

3.39 

,74 

17 

79.7 

6.6 

76.8 

i 9.6. 

.876 

.36 

1 .29 

.74 

18 

' 79.7 

5.4 

76.9 

1 9.2 

.879 

.40 

S7 

.76 

19 

80,1 

6.3 

76.7 

10.7 

.873 

.30 

.78 * 

.71 

. 20 

80.4 

6.4 

76.6 

10.2 

.899 

.67 

j64 


21. 

76.2 

6.2 

71.9 

10.6 

.773 

8.29 

.32 

.71 

22 

70.7 

4.8, 

67.3 

8,2 

.666 

7.26 

2.21 

.77 

23 

74.6 

■ 4.7 

71.3 

8.0 

.768 

8.20 

.39 

.77 

24 

76.1 

6.4 

71.6 

10.9 

.766 

.22 

3.42 

.71 

25 

78.0 

6.6. 

74.1 

9.6 

.830 

.89 

.14 

.74 

26 

78.7 

7.0 

73.8 

11.9 

.822 

.76 

4.04 

.68 

27. 

80.6 

6.5 

76.7 

9.4 

.902 

9.62 

3.33 

.74 

28 

76.3 

4.0 

73.6 

6.8 

.814 

8.78 

2.13 

.81 

29 

74.0.- 

4.2 

71.1 

7.1 

.763 

.16 

.09 

.80^ 

30 

74.1 

6.9 

69.3 

11.7 

.711 

.7.64 

^3.60 

.69 


All the Hygrometrical elemcats ai*e computed by the Greenwich Cpustfuits^ 



Mekorotogieal Observations. 




Abstract of the Results of the Hourly Meteorological Observations 
• taken at the Surveyor GeneraVs Office , Galcutta; 
m the month of April 1866 . 


Hourly Moans, Ac, of tke Observations and of the Hygromotrical elements 
dependent thereon. 


Hour. 

«4H 

o « 

5 +s 

^ • 

‘S Srg - 

Bange of the Barometer 
for each hour during 
the month. 

Mean Dry Bulb 
Thermometer. 

Range of the Tempera- 
ture for each hour 
during the month. 

g«l? 

Max. 

Min. 

Diff. 

Max. 

Min. 

Diff. 


Inches. 

Inches. 

Inches, 

Inches. 

o 

o 

o 

o 

Mid- 









night. 

29.783 

30.042 

29.623 

0.419 

79.5 

83.4 

68.8 

14.6 

1 

.771 

29.963 

.608, 

.355 

79.0 

83.0 

68.4 

14.6 

2 

.761 

.982 

.593 

.389 

78.8 

82.6 

68.8 

13.8 

3 

.762 

.959 

.680 

.379 

78.5- 

82.2 

68.4 

13.8 

4 

.765 

.960 

.687 

,373 

78.2 

82.0 

69.0 

13.0 

5 

.770 

.982 

.6(X) 

.382 

78.0 

82.2 

69.0 

13.2- 

t> 

.75K) 

30.005 

.620 

.386 

77.8 

82.2 

68.0 

13.6 

7 

.811 

.038 

.610 

.398 

78.8 

83.4 

70.4 

13.0 

8 

.833 

.068 

,666 

.403 

81.2 

85.8 

70.7 

16.1 

9 

.849 

.074 

.684 

,390 

84.3 

88.8 

73.3 

16.5 

10 

.861 

.070 ' 

,685 

.386 

86,9 1 

92.2 

76.0 1 

17.2 

11 

.841 

,014 

.683 

.331 

89.1 

96.6 

76.3 

19.3 

Noon. 

.822 

.007 

.662 

.346 

90,6 

98.9 

77.6 

21.3 

1 

.791 

29.971 

.627 

.344 

91.9 

1(K).2 

78.0 

22.2 

2 

.767 

.947 

,585 

.362 

92.7. 

101.8 

82.0 

19.8 

3 

• .729 

.918 

.666 

.353 

93.0 

102.3 

82.8 

19.5 

#4 

.709 

.899 

.655 

.344- 

92,4 

102.6 

81.0 

21.6 

h 

.706 

.905 

.646 

.360 

90.6 

1(K).8 

79.0 

21.8 

6 

.727 

,917 

.657 

.360 

87.7 

96.4 

.77.2 

19.2 

7 

.741 

.948 

.677 

.371 

84.7 

91.6 

72.8 

18.8 

8 

,768 

.963 

.605 

.368 

82.6 

89.B 

73.6 

16.2 

9 

.783 

.989 

.632 

.367 

81.6 

87.0 

73.4 

13.6 

10 

.796 

30.016 

.641 

.376 

80.6 

86.0 

72.2 

12.8 

11 

.796 

• 

.062 

,639 

.423 

80.0 

84.4 

73.3 

.U.X 


The Mean Height of tlie Barometer, as likewise the Dry and Wet Bnlh 
Thennometer Moans are derived from the observations made at the aevend 
'hours durhig the month. ' 
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Ahstract of the Hesults of the Honrlg Meteorological Observations 
taken at the Surveyor GeneraVs Office, Calcutta, • 
in tlie month of Ajgril 1B66. 

# ' 

Hourly Means, Ac. of the Ohservations and of the Hygrometrical elements 
dependent thereon. — (Continued.) 


Hour. 

Mean Wet Btilb Ther- 
mometer. 

Dry Bulb above Wet. 

Computed Dew Point. 

Dry Bulb above Dew 
Point. 

Mean Elastic force of 
Vapour. 

Mean Weight of Vapour 
in a Cubic foot of air. 

Additional Weight of 
Vapour required for 
complete saturation. 

Mean degree of Humi- 
dity, complete satura- 
tion being unity. 


o 

o 

o 

0 

Inches. 

T. gr. 

T. gr. 


Mid- 









sight. 

76.1 

3.4 

73.7 

6.8 

0.819 

8.85 

1.81 

0.83 

1 1 

76.0 

3.0 

73.9 

6 1 

.824 

.92 

.68 

.85 

2 

76.1 

2.7 

74.2 

4.6 

.832 

9.1X> 

.44 

.86 

3 

76.1 

2.4 

74.4 

4.1 

.838 

.08 

.27 

.88 

4 

76.(> 

2.2 

74.6 

3.7 

.840 

.11 

.14 

.89 

^ 4 

76.8 

2.2, 

. 74.3 

3.7 

.835 

.05 

.14 

.89 

4 

76.8 

2.0 

74.4 

3.4 

.838 

.10 

.03 

.90 

7 

76.3 

2.6 

74.6 

4.3 

.840 

.11 

.33 

.87 

S 

77.2 

4.0 

74.4 

6.8 

.838 

.02 

2.19 

.81 


77.8 

6.6 

73.2 

11.1 

.806 

8.63 

3.65 

.70 


78.1 

8.8 

72.8 

14.1 

.796 

.47 

4.78, 

.64 

11 

78.1 

11.0 

71.6 

17.6 

,763 

.08 

6.04 

.67 

Noon. 

. 77.7 

12.9 

70.0 

20.6 

.727 

7.66 

7.10 

.62 

1 

77.9 

14.0 

69.6 

22.4 

.716 

.63 

.79 , 

.49 

2 

77.7 

15.0 

68.7 

24.0 

.697 

.32 

8.36 

.47 

3 

77.6 

15.4 

68.4 

24.6 

.690 

.25 

.66 

.46 

4 

77.4 

16.0 

68.4 

24.0 

.690 

.26 

.29 

.47 

5 

7>i8 

.13.3 

69.3 

21.3 

.711 

.60 

7.26 

.61 

6 

77.6 

10.2 

71.4 

16.3 

.761 

8.08 

5.48 

.60 

7 

76.9 

7.8 

71.4 

13.3 

.761 

.13 

4.29 

.66 

8 

76.7 

6.9 

72.6 

10.0 

.790 

.49 

3.19 

.73 

9 

76.6 

6.1 

72.9 

8.7 

.797 

.67 

2.77 

.76 

10 . 

76.3 

4.3 

73.3 

7.3 

.809 

.72 

.29 

.79 

11 

76.1 

3.9 

i 

73.4 

6.6 

a 

.811 

1 

.76 

3.06 

f 

.81 


Jdl the Hygrometrical elements are computed by the Greenwich Constants. 
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Aheiraci of the Results of the Hourly Meteorological Ohsewaiions 
taken at the Surveyor GentraVs Office^ Calcutta^ 

* in the month of April 1866 . 


Sol0 Eadiation, Weather, &o. 




& U 

be k . 

s 

i3 ..D q 
1 


1 TS 



03 • 

^ Prevailing 

d 

. Cm 



direction of the 

General Aspect of Sky. 


•SjJ 

Wind. 

g 1 

p 

S s 

03 ^ ^ 

Ph lo 


si 

oc 



o 

IiMihes 


ft 

^Overcast to Noon,W to 6 F. 1C.» 

1 

132.0 


W. S. W. & E.S.E. 

2.75 


• 





clear afterwards. 

2 

141.0 


S. S. E. &W. S. W. 

1.25 

\_i to 7 A. M., Bcatd. ^ i to 4 






p. M., overcast to 8 p. ii.\i 
afterwards. 

3 

121.6 


jy. & N. N. W. 

2.26 

Vi to 3 p. M., overcast after- 






wards. Thin rain between 6 
& 7 A. M. & at 8 <& 10 p. u. 

4 

128.0 


w. s. w. 

0.26 

Vi to 6 A. M., to Noon, 

clear afterwards. 


136.0 

. « • 

W. S. W. &. S. 8.W 


Clear to 11 a. k., scatd. to 






6 p. M., clear afterwards. 


132.0 


s. s. w. & s. w. 

2.25 

Clear to 7 a. m., scatd. to 7 






p. M. clear afterwards, light- 
ning to the S. Blat 10& 11 p. ic. 

7 

141.0 


S. W. & W. N. W. 

0.60 

Clear sends, from S. W. &onr4 

8 

146.6 


s. & w. s. w. 

0.25 

to 7 A. M, Foggy at 6 a. m. 
Clear to 10 a. m. Scatd. to 5 





• 

• P. M., clear afterwards. 

9 

140.01 


S. by E. & S. 


Sends from S. to to 9 a. m. 





clear afterwards. 

10 

143.0 ! 


s. & s. s. w. 


Sends from S. W. to N. £« to 






8 A. M. clear afterwards. 

11 

144.6 

... • 

S. & N. W. 


Clear. 

12 

140.6 


S. & variable 

0.50 

Clear. Foggy at 6 & 7 A. M. 

13 

145.5 


S. & variable 

0.50 

Clear. Foggy from 5 to 7 a. x. 

14 

140.6 


S. & W. 

0.76 

Clear. 

16 

148.4 

... 

8. S. W, & S. by E. 


Clear to 3 a. m. Scatd. clonds to 





8 A. M., clear afterwards. 

16 

132.4 

... 

6. & S, S. W. (high) 

2.00 

Clear to 9 a. m. Sends fixym S. 





toN.to Sp.H.cleai^afterwairds. 

17 

122.0 

... 

S. (high) 

4.60 

Clear to 4 a. x. Sends ftmn S. 





to N. to 3 p. M. Overcast to 7 






p. M. clear afterwards, light- 
ning to the S. at 7 & 8 a; x., 






thin rain between 4 <& 5 a» x. 

18 

128.7 


S. S. W. & 8. 

3.26 

Clouds of different kinds. 

19 

130.2 


S.&S.S.W.&S.by W. 

2.00 

Clouds of different kinds to 6 P. 





X., clear afterwards. light- 


• 




ning to the 8. E. at 4 a. x. 
Clou£ of different kiada. 

'ning to ike E. 

20 

138.0 


S. & S. 8. W. 

1.80 
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MeUomlogkal Oh^ermihm^ 


AbHract of the Results of the Hourly Meteorological Ohsen>atimi 
taken at the Surveyor Gerte^'aVs Offiee, ^alcutta^ 

I 

in the month of April 1806. • 


Solar Eadiation, Weather, fcc. 


1 1 

Max. Solar 
radiation. 

Bain Guage 

5 feet above 
Ground. 

Prevailing 
direction of the 

Wind. 

Max. Pres- 
sure of Wind. 



Inches 


lb 

21 


■) • 

S. & 8. 8. E. 

10.50 



t0.51 



22 

123.2 

3 ... 

S. E. & variable 

2.00 

23 

128.0 

0.14 

8. W. & N. N. W. 

2.80 

24 

135.8 

... 

E. S. E. & variable. 

1.00 

25 

132.0 


E. & S. S. W. 

1.00 

* 





26 

128.5 


s. s. w. & s. 

1.25 




• 


27 

131.6 

... 

S. S. e’ & s. 

1.00 

28 



1.16 

S. E. & E. 

2.75 

J 

29 

128.0 


W. & variable. 

2.00 


1 

m 



30 

131.0 

... 

S. W. «& N. N. E. 

5.00 





• 


General Aspect of the Sky. 


Overcast Lightning Tliunder & 
rain at 10 & 11 p. m. Hails at 

10 P. M. 

Overcast to NoonM & \__i af- 
terwards, Lightning & Thun- 
der at Midnight light rain at 
Midnight, 1 from 4 to 6 a.m. 

i & '^i to 6 p. M. clear after- 
wards. Lightning toS.at 9 p.m. 
Bain at 4 & 5 p. m. 

Overcast to 3 a. m. clear to 9 
A. M. Scatd.'^i to 6 p. M. clear 
afterwards, Lightning to S. W 
at 1 A. M. 

Clear to 6 a. m. Scatd. "^i to 4 
M. clear afterwards. 

Clear to 1 p. M. '^i afterwards 
Lightning to the W. & S. at 
7 & 8 p. M. Thunder at 7 p. m. 
Light rain between 7 & 8 p. M. 
i to A. M. Scuds from S. to 10 
A. M. \oi to 4 p.M. clear after- 
wards. , 

Clear to 7 a. m. Scuds from S. 
to 10 A. M. Overcast afterwards 
Lightning to the E. from 6 to 
9 p.M. Thunder at 9 A 6 p. M. 
rain at Noon, 6, 6 & 8 p. m. 

Scatd. to, 6 a. m. \__i & to 
Ip. m. overcast afterwards 
Lightning to the E. at 8 A 9 
p. M. Thin rain at 6 p. m. 

Scatd. \ i & i to 1 p. m. Scatd 
*^1 to 6 p. m. overcast after- 
wards Lightning to the S. W. 
at 9 p. M. Thin rain at 10 A 

11 P. M, 


M Cirri, — i Strati,'^! Cumtdi,^i Cirro-strati, <^1 Cumulo strati,^! Nimbi, 
^ijCirro cumtdi. 

♦ from 10 p. m. the 21st to 6 a. m. of the 22nd. 



MeUoroloffieul Olaematiom. 




jlbHf(M:t the Rdsult^ of the Hourly Heteoroloyicotl Obeervaiifyi^ 
taken at th^Surveyor Generate Office, Calcutta, in the 
month of April 1S66, 

Monthly Eesults. 


lackefl. 


Mean heij^lit of the Barometer for the month,... ... ... 29.779 

Max. height of the Barometer occurred at 9 a. m. on the 22nd, ... 30.074 

Min. height ^f the Barometer occurred at 6 p. m. on the 11th, ... 29.545 

JSorirenie ran.ge of the Barometer during the month, ... 0.529 

Mean of the daily Max. Pressures, ... ... ... ... 29.863 

Ditto ditto Mill. ditto ... ... ... ... 29.700 

Mean daily range of the Barometer during the month, ... ... 0.163 


Mean Dry Bulb Thermometer for the month, ... 84.1: 

Max. Temperature occurred at 4 p. m. on the 10th & 16th 102.6 

Min. Temperature occurred at 1 3 a. m. on the 22nd 68.4 

J£xtreine range of the Temperature during the month, 34.2 

Mean of the daily M^x. Temperature ... ... 94.0 

Ditto ditto Min. ditto, ... ... 76.7 

Mean daily range of the Temperature during the month,... 17.3 


Mean Wet Bulb Thermometer for the month, ... ... 76.9 

Mean Dry Bulb Thermometer above Mean Wet Bulb Thermometer, 7.2 
Computed Mean Dew-point for the month, ... ... ... 71-9 

Mean Drjr Bulb Thermometer above computed nf^an Dew-point. ... 12-2 

Inches. 

Mean Elastic force of Vapour for the month, 0.773 


Troy grains. 

Mean Woi^t of Vapour for the month ... ... 8.2S 

Additional Weight of Vapour required for complete saturation^ ... 8.93' 

Mean degree of humidity for the month, complete saturation being unity 0.6S 


lncl|ea« 

Bained 9 dayg, — Max. fall of rain during 24 hours 1.16 

Total amount of rain during the month, ... ... 1*61 

Total amount of rain indio^tecl by the (^uge attached to the anmno-* ; 

' meter during the month. ... ... ... 1« 37 

Prevailing direction Qt‘ the Wind, 8r S. W* 4^ W« W* 
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Oh die ^Rej^roductive Functional Relations of several Sjpecies and 
^ * Varieties of Vefhasca^ 

By John Soott, Esq., 

Curator of tho Royal Botauioal Gardens, Oalontta. 

In this p(ip^, I purpose giving an account of a numerous and carefully 
performed series of experiments on the hybrid andjcross-unions of several 
species alid varieties of Verbasca, ^ith the view of illustrating those 
functional relations, or differences existing between the results of ujiions 
of distinct species on the one hand, with those of different varieties of 
the same species on the other. I believe, the generally accepted view 
of naturalists on this point is, that a certain degree of sterility 
always results from'the union of distinct species in their first hybrid 
produce, and that their progeny are absolutely infertile * one , with 
another ; while in the cross-unions of varieties of a species, the ferti- 
lity is in no respect affected in the first cross, and the progeny are, in 
every case, perfectly fertile, one with another. These relative differ- 
ences, then, in the products of hybrid W and mongrelismt are 
strongly maintained to be decisively demaroative of the jactors, in- 
cluded under the terms species’* and varieties,** affording, so to 
speak, an unequivdcal analysis, wheteby nature’s original and immn- 




146 


Xhi the Reproductive Functional 


[No. 8,^ 


table units — species — ^may at on8e be discriminated from those diverged 
forms — varieties — ^to which tlley have given rise, and with which, 
fi’om the important structural differences they frequently assume, tjiey 
might be hopelessly confounded. Such, at least, is the opinion of 
those naturalists who regard species as the insult o^ distinct creative 
acts. On the other hand, those naturalists who believe in derivative 
hypotheses, and look upon all existing oiganisms as the genealogical 
connections of other and earlier kinds, entertain the directly opposite 
view, and maintain that ho such essential differences as those above 
stated exist between the results of hybridism and mongrelism ; though 
they readijy admit a difference in degree. This point has been ably 
and philosophically discussed by Mr. Darwin, who, after a careiul and 
impailial examination of all the evidence he could collate, considers 
himself justified in concluding, that “first crosses between forms 
known to be varieties, or sufficiently alike to be considered as vaiioties, 
and their mongrel offspring, are very generally, but not, as is so often 

falsely stated, universally fertile ....consequently that neither 

fertility nor sterility afford any clear distinction between species and 
varieties ; but that the evidence from this source graduate away, and 
is doubtful in the same degree, as is the evidence derived from other 
constitutional and structural differences/’* 

Though Mr. Darwin thus clear ly anticifrates an essential accQr(^ance 
between the result of, hybridism and mongrelism, it is to be observed 
that the extreme paucity of experftiental observations on the latter 
phew>niena prevents his illustrating the subject so fully and satisfac- 
torily as its importance demands. The want of such observations^ 
and the importanod of their bearing on that theory of the “ origin 
of species*’ proposed by Mr Darwin, has been frequently and strongly 
insistod on by Professor Huxley. Thus in his “ Essay on Man’s 
Place in Nature,” p. 106, we find the following remarks : “ Our 
acceptance of the Darwinian hypothesis must be provisional so long 
as one link in the chain of evidence is wanting, and so long as all the 
animals and plants certainly produced by selective breeding from a 
OOttflnon stock are fertile, and their progeny ate fertile one with another, 
that link will be wanting.” Again in his Lectures on our knowledge df 
the canse of the phenomena of organic nature, Lecture VI. p. 147, after 
• Parwin’s Origin of Species,” 8rd Edition, pp. 271 and 800. 



^867.] Rehiionn of 147 

discussing the obligations of a hypothesis he remarks, that Mr. Barwin, 
in order to placohis views beyond the reach of all possible doabt, ought 
to ba able to demonstri^te the possibility of developing from a particular 
stock, by selective breeding, two forms which should either be unable 
to cross one with another, or whose cross-bred should be 

infertile with one another,” “Now it is admitted on a]^ hands 

that at present so far as experiments* have gone, it has not been found 
possible to produce their complete physiological divergence by selective 

breeding If it should J)0 proved, not only that this has not been 

done, but ‘that it could riot be done, I hold that Mr. Darwin’s 
hypothesis wo^ld be utterly shattered.” Professor Huxley^however, 
though thus strongly insisting upon the absence of facts showing that 
any degree of steiility has resulted from •^he crossing of varieties 
known to have originated from a common stock, states that he does 
not know a single fact which would justify the assertion that such 
sterility could not be produced by proper experiment, expressing his 
belief that it may and will be produced. 

Considering then the as yet positively equivocal nature of the 
relations between the phenomena of hybridism and mongrelism, 
together with its important bearings on the converse theories which 
now divide the scientific world, I trust the reader will bear with me, 
while giving a somewhat detailed statement of my own experiments 
on the above phenomena. I ventui*e to premise that they show pretty 
clearly the relative claims of the ^ two views now held by naturalists 
on our acceptance, and illustrate also one or two other points of high 
interest in theoretical natural science. First, for the union of V» 
phoeniceurn vars, roseum and album and V, nigrum* 
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Table 1, fContd .) — Resnlts of Pure and Mixed 
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F. phceniceum, roseum by own pollen. 
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12. 

F. phceniceum, album by own pollen, .. 

18 

0 
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... 


The ioWowhig descriptive notice of i \\? plants in Tab. 1, will show 
their close morphological relations. Eirst, V, phoeniceum ; stem somewhat 
downy, simple, producing upwards a racemose panicle. Leaves 
crenate, oblong-ovate, nearly glabrous above, deep green. Radical 
Bubcordate, ovately-acuminate, petiolate. Upper cauline crenulated, 
semi-amplexicaul. Bracteas lanceolate. Raceme elongated. Flowers 
lax solitary ; pedicels longer than the bracteas. Corolla purplish- violet, 
beset with violet hairs at its base. Stamens ; filaments of the three 
shorter stamens covered with long glandular purplish hairs, these of 
the two longer naked, except on the upper side, where there are a few^ 
similarly characterised hairs. Anthers of the three longer stamens 
nearly circular, and covered with purple and white glandulose hairs, 
these of the .shorter stamens, reniform and nearly naked. Pollen 
copper-coloured. Second, F. phceniceumy roseum differs from the above 
t)nly in the less elongated raceme and the rose-coloured flowers. Third, 
F. phceniceumf alhim is of a more robust habit than the other two. 
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Radical haves ovateJanceolate, ligh^ green. Flowers white and 
rather larger than the others, wftk a few whitish glandulose hairs 
near •the base of petals. Filaments and form of anthers similar to 
these of V, phceniceum^ hut beset with white instead of purple, 
glandular hairs. Polhn similarly copper-coloured in each. 

Thus, judging from the characters of these three forms alone, there 
can be no doubt as to their being other than conspecific. In addition 
to this I may add, on the authority of Mr. Stirling of Edinburgh, 
that they have been raised from pure seed of the F. phceni- 
ceunij the rose-coloured variety frequently appearjj^g amongst the 
seedlings of FT phceniceitni^ the white presenting itself more ^rely. 

In the first part of Tab. 1, the number of fiowers fertilised, and 
the simple results are showily and in the right^^nd, for the sake of 
comparison, the calculated produce of the number of seeds from 20 
capsules of each is given.* If we compare the results, we see that 
reciprocal unions may be effected beewoen the F. phorniceuyn and 
varieties, with one exception, viz., F. phceniceum^ roseum^ by pollen of 
F. phamiceurn, alburn^ in which case 1 have found that though the 
pollen tubes are abundantly developed and freely penetrate the stigmatic 
tissues, the capsules nevertheless drop prematurely. The goodness, 
however, of both the male and female elements of the above varieties 
is nevertheless shown by thdil* reciprocal unions with F. phmniceimi. 
The individual potency of the respective sexual fjements o^‘ these 
varieties, in their reciprocal relations, is clearly shown ; wherea^ by 
those experiments given in the three last lines of the table, in which the 
stigmas of each variety were covered by their own good pollen, no 
unions were effected, each proving utterly self-sterile I 

This absolute, or conditional, sterility of the three varieties of F. 
phceniceum, when treated by their own good pollen, led me to examine 

** From Mr. Darwin’s sngyestion in “ Tho Origin of species” that the decreased 
fertility of mixed unions, as compared with that of the pure unions, might possi- 
•bly be increased by the fact, that for perfectly satisfactory results, castration is 
necessary in tho cross-unions j whereas in the latter, in pure unions, this not 
being necessary, we may have indiscriminate comparisous, of the two results 
though clearly castration may have a direct sterilising influence. In view of 
this prudent suggestion, I took the precaution to'oastrate dvery flower both of 
the pure and mixed unions, from which I intended to draw results. The sole 
exception to this is that given in the first line of Table 2 of F, 'phceniceim 
as I was unable to get any of the plants under me to produce seed by their own 
poUen. Whatever be the effects of castration then on the fertility of the plants so 
treated, in the p^sont cases, all having undergone it, the results will be mutual. 
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into the apparent cause, as in certain cases we find it arising from the 
non-emission or non-penetration of the pollen tubes ; the pollen through 
some mysterious cause being thus utterly impotent on its own stigma. 
The results of my present exaipination will, I trust, be found of sufficient 
interest to permit of my stating them here. They are as follows : first, I 
applied the pollen of each of the three varieties, reciprocally, to their 
stigmas; on dissecting these, I found them abundantly permeated 
by pollen tubes, many of which I dis^ctly traced into the ovary. 
Secondly, I fei;i;ilised several flowers in each variety, with its own 
pollen ; on examining the stigmas of a few of these flowers, I found 
that many of the pollen grains had emitted tubes, but comparatively 
few had penetrated the stigmatio tissue, and of these still fewer 
permeated the coni^ting tissues of th» styles. Several of the latter, 
however, I traced ^nto the vascular bundles of the placenta, the 
pistillary cords, and in one or two instances, I believe that I detected 
them in the nucleus of the ovule. Nevertheless we have seen that, 
though these pollen tubes arc developed, they most ineffectively 
perforin their deputed function, inasmuch as not one of these matured 
even a single ovary 1 I have here to observe, however, that these 
pollen tubes do not seem utterly void of ihh fecundative influence, as 
many of the ovaries did undergo a certain degree of development ; and 
on examination of these, as they droppill off, I found that the ovules 
also bafl undergo^ a partial and variable degree of development. In 
general, the fleshy albuminous envelope of the embryo was largely 
developed, whereas the embryo had undergone a very slight develop- 
ment, judging from a comparison of other good seeds of a similar stage, 
not at all proportionate to the size attained by the albuminous parts. In 
nearly all the embryos which came under my observation, the develop- 
ment had ceased ere they exhibited any distinct separation of parts ; a 
few only had reached that stage in which the axial and lateral 
projections were visible. 

We thus see^ that whatever be the real cause of the inveterate self- 
sterility of the three varieties of the V. phmniceumy it does not arise, 
as has been shown in other cases, from the non-emission of the pollen 
tubes. In these, as I have elsewhere noticed it, in certain individual 
plants of different species of Oncidia, Maxillaria, and Passiflorfie, 
sterility apparently results from some slight differentiation of the male 
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element with respect to its own female element. 1 have also to remark, 
that the ultimate conditional sterility of f^hese plants is not, relatively 
considered, an ahsoj^te but a graduated Quantum ; this is shown 
by the different degrees of de^ elopment jfhe embryos had undergone, 
thus illustrating a most intefesting, though as yet imperfectly knpwn 
fact, namely, that the male element, even though reaching the female 
element, may nevertheless fail to communicate that amount of vital 
stimulus necessary to the |j|piplete development of the embryo. 
Furthermore, I may in passing briefly refer to the perfect parallelism 
between these phenomena, and those occasionally observed in hybridi- 
sation, at least •in the zoological kingdom, for unfortunately we are as 
yet nearly void of information on this point in the vegetable kingdom, 
hybridists having, in most instances, satisfied themselves by attending 
to the ultimate results, without troubling themselves to examine into 
tlie nature or degree of embryonic sterilisation. From the published 
papers of the Hon’ble and Rev. W. Herbert, we find, as might 
indeed be expected, that this point did not escape observation : thus 
in one case he remarks, It has, I believe, not been duly considered, that 
the fecundation of the ovules is not a simple, but a complicated process. 
There seems to me to be three or four several processes : viz., the 
quickening of the capsule of the fruit, of the outer coats of the seed 
itself, of the internal parts or#emel, and lastly, the quickening of the 

embryo.’* “It is further to be observed,” he cout^nues, “that there 

is frequently an imperfect hybrid fertilisation, which can give life, but 
not sustain it well. I obtained much good seed from Hihisem palustrig 
by E. s^eciosusj and sowed a little each year till it w'as all gone, the 
plants al\vays sprouted, but I saved only one to the third leaf, and it 
perished then.” 

To recur, however, to the above parallelism, oT which we have here 
additional and important illustrations; it has been stated byMr.J)arwin* 
on the authority of Mr. Hewitt, that in the hybridisation of gallinaceous 
birds a frequent cause of sterility in first crosses is the early death 
of the embryo. Again Mr. Salter records similar results from 
his experiments on the fertility inter se of several hybrid Oalli^^ thus 
concluding, “ the one striking point of these experiments (which I 
believe has never been noticed before) is that a large proportion of 
• loo. oit. p* 286 , 

• f Nat, Hist. Rev. 1868, p. 276, 



152 


On the Reproductive Functional [No.. 3, 

these eggs from hybrid birds breeding inter se have failed to produce 
young, not from absolute sterility, but sterility in degree, from an 
amount of vitalization iiJsuflficient to carryout^ the whole result of 
reproduction, in which the, young individual has been completed, 
leaving it with vital resistance insufficient to maintain life and cope 
wjth common and customary external influences.** And thus in those 
curious cases of sterility of structurally hermaphrodite oiganisms, 
whose sexual elements have become di^:entiated with respect to their 
mutual fertile conjunctions, so in the phenomena of sterility from 
hybridism, we find, as Mr. Salter well remarks, with respect to the 
relations of hybridism and parthenogenesis, that the “sterility is not 
absolute but in degree, and that the stimulus, whatever it may be, 
which starts the Aibryonio changes is feeble and imperfect rather 
than wholly wanting.** 

I have now shown that a regular more or less early embryonic abortion 
results from the self-fertilisation of certain individual plants of V, 
phoeniceum and vars, roseunij and album ; whereas by their reciprocal 
fertilisation, highly fertile unions may in general be effected. By again 
consulting Table 1, however, it will be seen that besides a reciprocal 
fertilisation, these three plants are also susceptible of fertilisation by 
pollen of other species. Thus in lines 7, 8, 9, of Table 1, the male 
element of F. nigrum is singularly enough effective in the fertilisation 
of each, while in a succeeding Table — 4 — the goodness of the male 
elements is also similarly shown by each effectively fertilising the 
female element* of the F. lychnitis^ lutea. Again, we have fuller illus- 
trations of these curious sexual phenomena in Table 2, in .wHich one 
of the above plants, F. phoeniceum^ yields a varying degree of fertility 
to four other distinct species ; namely the F. forrngineum^ Blattaria 
lutea and alba ; Lychnitis lutea and ovaUfolia. These are indeed 
remarkaj|le physiological revelations. How strange tliat an individual 
plant could be fertilised by the pollen of five distinct species, and yet 
not by its own good pollen : how singular also, as shown above, to see 
three hermaphrodite individuals incapable of self-fertilisation, yet 
having each sexual element reciprocally meeting and fertilising the 
opposite elements of other species. Thus, for example, the male 
element of F. phoeniceum and vara, roaeum and album fertilise the 
female element of F. 2^c/mi£^iwhile the female elements of the three 
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former are also susceptible of fertilisation by the male element of V, 
niijrmn. The full explanation of these curious and complicated sexual 
relations, I leave for more sagacious and ingenious investigators, and 
simply confine myself to remarking on the apparent support that these 
and more especially those other cases which I have communicated to 
the Liiincan Society,* on the fertilisation of certain species of Passiflorae, 
— in wliicli I showed that individual plants perfectly self-sterile readily 
effected reciprocal unions witly^tlier similarly characterised individuals 
of the same species — give to that view which Mr. Darwin has propounded 
regarding the existence of a law in nature necessitating “ an occasional 
cross w^h another individual, or, that no hermaphrodite fertilises itself 
for a perpetuity of generations,^^ but “ that some unknown great good 
is derived from the union of individuals which have been kept distinct 
for many generations. ”f 

III the following table, the results of the pure unions of V, 
given on the first line are taken from capsules on a 
specimen in the Edinburgh University Herbarium, as I have not yet 
been successful in getting good ‘capsules from any of the plants which I 
have had an opportunity to exiieriment upon by their own pollen. The 
other plants of V, lihwniccum and varieties mentioned in the table are the 
same as those from which I had the results given in Table 1. Indeed, 
one or two instances, the same experiments are re-stated, with a 
view to show more clearly the relative degrees of sterility resulting 
from the crossing of undoubted varieties of a species on the one hand, 
with those from the hybridisation of distinct species on the other, • 
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V. phcB'iiiccum, rosea j by 
pollen of V. phaeniceum L., 

12 

9 
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34 

20 
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957.7 

3. 

F. phoBmce-am, alba, by 

pollen of V, pUauiccatn, 
rosea. 

7 
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y. phoeniceum, alba by pollen 
of V. phaniamm. 
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V. phceniceum, by pollen of 
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10 
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193 

24 
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6. 

V. 'phceniceum by pollen ’of 
V. plueniceum, alba, 

10 

6 
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7. 

F, phceniceum by pollen of 
V. ferruginewn, Amir., 

F. pkoimeeum by pollen of 
F. blattaria, lutea L., 
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7 

112 

16 
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0. 

F. phceniceum 8y pollen of 
F. blatta/na, alba. 

12 
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54 
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e • 

380.2 

10. 

F. phdiniceum by pollen of 
F. lychnitis lutea, L., 

12 
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359.1 
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F. phceniceum t)y pollen of 
F. ovalifolmm, .. 

12 

5 
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In addition to the simple and calculated results given on Table 1, 
I fiave, in the above, given at the right hand, for the sake of compari- 
son, the calculated produ^ from an assumed 1,000 seeds of the pure 
unions relatively to those yielded by the cross and hybrid unions, 
By a further comparative study of these results, we find that the 
fertility of the pure unions of V. phwniceum^ relatively to that^of its 
cross-unllns with the white and rose-coloured varieties, is, in the 
least differentiated or most highly fertile unions, viz., F. phmniceum^ 
rosea by pollen of F. phwriiceum^ as 100 : 95; whereas in the 
least fertile unions, F. phoeniceum by pollen of F. pliceniccxm^ alba^ 
the proportions are as 100 : 56 The ^verage fertility of the jive 
cross-unions given in the table, relatively to the pure unions given in 
the first line, is as 100 : 76 ; so that the pure unions thus exceed in 
fertility the cross-uniouB, in%early the proportions of, 4 : 3. Again 
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by a similar comparative study of the relative fertility of the pure 
unions of V, phceniceum and the different hybrid unions given in the 
Tabte, we find that the highest degree of fertility results from the union 
of V.ferrugineurn (whjch perhaps is correctly regarded by De Candolle 
and others as a mere variety of V, phceniceum) with V, phceniceuni, th^ 
proportions of tlie pure to the hybrid unions being as 100 : 59, in 
favour of the former. The lowest degi-ee of fertility results from the 
unions of V, ovalifoUum^ with F. phoeniceiim^ the proportion of the 
pure to the hybrid-unions in this case being as 100 : 24.) Lastly 
the average fertility of the five hybrid unions given in the latter lines 
of the Table, relatively to the pure unions of F. phceniceum^ is nearly 
as 100 : 40, or as 2.5 seeds of the pure unions to one of the hybrid 
unions. Thus, the relative differences in the degree of sterilisation 
resulting from the hybridisation of distinct species, and that from the 
cross -impregnation of varieties of a species, relatively in either case to 
the pure unions, is in the former as 2.5 : 1, and in the latter as 4 : 3. 
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of F. nigrum, L., 
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of F. virgatumi. With., 
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of F. thapsiforme, Schrad, . 

8 

3 

52 
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20 
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In Table 3 we have first the results of the pure unions of V, 
lychnitisj alba^ and by comparing them with those lesulting from fer- 
tilisation with the pollen of V, lychnitis, hileay we find that the latter 
cross-unions undergo the proportionately decreased fertility of 100 : 82. 
By the hybrid-unions of V, lychnitis, alha^ with the pollen of V, 
phceniceum^ alba, a slightly higher degree of 'Sterilisation results ; the 
proportion in this case being as 82 : 67, relatively to 100 produced 
by the pure unions of V, lychnitisj alba. The highest degree of 
sterilisation in this^ Table results from the union of V. lychnitis^ 
alhaj by pollen of V, thapsusy alba^ the proportion* of the pure to 
the hybrid unions being here ^ 100 ; 47. 
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The results of my experiments on the yellow variety of F. lychnitis 
arc given in Table 4. By a comparative examination of this Table, we have 
the fallowing general results : first, the fertility of the pure jinions of 
V. lychnitis^ lutea exceeds that resulting from the cross-unions of 
the latter with pollen of V, lychnitis^ alha^ in ^he proportion of 
100 : 94. The degree of sterilisation induced by these unions, though 
less than that resulting from the converse unions given in Table 8, is 
nevertheless sufficient to show a sterilising influence in the conjunctions 
of varieties of a species, cliaractcri!?bd only by those, systematically 
considered, trifling differences in colour — the one beijiig white, the other 
yellow.* Secoiully wo have the results of unions of similarly and 
dissimilarly coloured forms of distinct species, with F. lychnitis^ lutea, 
Tims the pollen of V. plueniceiim,' with purplish coloured flowers, 
applied to the stigmas of V. lychuiliSj lutea, gives an average fertility 
of 6(5 ; the pollen of the white variety F. plueniceum, alba, gives an 
average of 55 ; while that of the rose-coloured variety is productive of 
the highest degree of sterilisation, giving only 49 — relatively to 100, 
the produce of F. lychnitis, lutea by its own polleu. Mr. Darwin, on 
the authority of Gartner, .states in his Origin of Species,'^ that similarly 
coloured varieties of distinct species are more fertile when crossed than 
are the dissimilarly coloured varieties of tEe same species. The parti- 
cular illustration of this point will be found in a subsequent part of this 
paper ; I will here merely state that, in the above unions, the degrees of 
fertility are by no means r<;gulated by the colour affinities. Thus, we 
have first yellow and violet, then yellow and white, and lastly yellow 
and rose yielding a successively decreased feUility ; whereas, judging by 
the colour affinities, the arrangement ought to have been, beginning 
with the most fertile, yellow first with white, then with rose, and lastly 
with violet. Secondly, with pollen of the F. blattaria, vars, alba and 
lutea, we sec, that the F. lychnitis, lutea yields the higher degree of 
fertility with the former ; F. lychnitis, lutea, yielding with j>ollen of 
F. blattaria, alba, 56, and witli that of F. blattaria, lutea, 51, relatively 
to 100, the product of fertilisation with its own pollen. Thirdly, in the 
unions of F. lychnitis, lutea, by pollen of the yellow and white varieties 
of F. ihapaus, we find that unions of the similarl^coloured flowers are 
the more fertile, F. lychnitis, lutea, yielding with pollen of F. thapsus, 
lutea, 46, and with the pollen of F. thapsus, alba, 39, relatively to 100, 
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the rosults of fertilisation with its own pollen. Fourthly, in accordance 
with recognised systematic affinities, we find the following descending 
scale of sterilisation resulting from the unions of F. nigrum^ V. virgatum 
and F. thapsiforme with the F. lycimitis. Thus with the pollen of 
F. nigrum^ the §verago fertility of F. hjchnitis^ lutea, is 80, with 
that of F. virgaUim 58, and with that of F. thapsiforme 46, rela- 
tively, in each instance, to 100, the product of fertilisation by its 
own pollen. A similar accordance is observable between the functional 
and systematical relations of V,%lattana and F» ihnpsas with the 
F. lychnitis. In the unions, however, of V, pliopiiiceAivi and varieties 
with the F. lychnitis^ no such accordance is obseiwable. The different 
unions vary greatly in the degre^of fertility tWer se, and judging 
indeed by the relative functional potency of the pollen of the three 
^varieties on the stigmas of F. lychnitis^ the different results are 
comparable with those from distinct species, and would cause their 
interpolation into systematically considered false* positions, showing 
us that the functional and systematic affinities of the species of a 
genus are by no means strictly co-ordinated. 


Tahle 6. — Pure and Mixed Unions 
of Verhascum hlattcma, L. var. 
alba of gardens. 
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Tamle 6. — Pure and Mixed Unions 
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The results of experiments on tlie V. hhftaria^ varieties hiteamHalha. 
are givci^n the above Tables : they comprise 12 unions between the 
wliite and yellow varieties of three species. Let us briefly compare 
the results of their reciprocal unions. First, the fertility of V. hlaitaria^ 
alhaj when fertilised by its own pollen, undergoes the highly propor- 
tionate sterilisation of 98 : 78 when fertilised with the pollen of the 
yellow variety — V. bJattaria^ lutea. In the converse case, the sterilis- 
ing influence of the cross relatively to the pure unions of these forms is 
much decreased, the pure union of V. hlattaria^ lutea, yielding more 
seed in the proportions of 90 : 88 tlian from its cross-union with the 
white variety — V, hlattaria, alba. Secondly, as to the hybrid unions 
with the pollens of the yellow and white varieties of V, ihapsm. In 
these the pollen of the white variety is the more potent. Thus V. 
blattaria, alba, fertilised by pollen of V, tliapsiis, alba, affords an 
average fertility of 43, whereas by that of F. thapsus, lutea, the 
produce is reduced to 32, relatively in both cases to 100, the average 
fertility of .F. blattaria, alba, when fertilised by itS own pollen. By the 
union of the yellow and white varieties of F. thapsus with the yellow 
variety of F. blattaria, we see that the relative differences in the 
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potency of the two pollens on the stigmas of V. Uaitaria^ lutea, 
are much less than those we have above noticed when V. hlattaria 
alba is used as female ; and also that the^ potency of the two pollens 
is greater on the stigmas of the yellow than those of the white variety 
of V. hlattaria lutea ; and again that the white variety of V, thapsus 
is more fertile than the yellow, in their respective unions with the 
V. hlattaria^ alba. Thus F. hlattaria, lutea, by pollen of V thapsus, alha, 
gives an average fertility of 61 ; by pollen of F. thapsus, lutea, 50, 
relatively to 90, the product of fertili^tion by its own pollen. Lastly, 
we hav? the different unions of the two pollens of the white and 
yellow F. hjphnitis on the stigmas of the yellow and white varieties 
of F. hlattaria. In these unions we see first that with F. hlattaria, alba 
as female, the pollen of the white variety exceeds that of the yellow 
in the proportion of 36 ; 23 ; secondly, with the F. blattaria, 
lutea, as female, the })olIeu of the while variety is again singularly 
enough the more fertile, excee<ling that of the yellow variety, in 
the proportion of 45 ; 41. Thirdly, we find that here also the yellow 
variety of V, hlattaria yields a higher degree of fertility, — taking the 
conjoint products of the two unions with the pollen respectively of 
V, thapsus, lutea ui\i\ alba, — than the white variety of F. hlalt9^ia when 
similarly treated, the proportions being as 70 of the V, hlattaria to 47 
of the F. hlattaria, ulha, or nearly as B : 2. 

This leads mo to notice a curious fact prominently brought before 
us in the above Table, whatever may be its real signification, namely, 
that the yellow varieties of F. hjehnitis and hlattaria, though yielding 
a higher grade of fertility to the pollen of the white and yellow 
varieties of distinct species than do the respective white varieties 
of the above species when similarly fertilised, are nevertheless less 
productive of seed than the wliite, when both arp fertilised with their 
own pollen. This will be seen by consulting the iollowing tabular 
arrangement, in w^hich I have given a reduced approximate of the 
relative fertility of the different unions, selecting from the hybrid 
unions in each instance only the most fertile. 

1. F. lyclinitis, alba, by own pollen is as 83 : 75 of F. lychnitis, 
lutea, by its own pollen. 

2. F. lyclinitis, alba, by pollen of F. lyc^iitis, lutea, is as 68 : 71 
of F. lyclinitis, lutea, by pollen of F. lychnitis, atba. 
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3. F. h/chnitisy alha, by pollen F. iha]i^siLSj alba, is as 39 : 30 of 
F. hjchnitisy hiteay by pollen of F. thapsusy alba, 

4. * F. hjclmilisy allay by pollen of F. phc^niceumy alba as 66 : 42 
of V. hjchilthy luteay by pollen of F. phccniceum, alba, 

5. V. Hattariay allay by its own pollen, is as 98 : 90 of F. hlattarWy 
lutva by its own pollen. 

6. F. blaitat /«, lafeay by pollen of F. llattariay alba is aa 90 : 79 
of F. llattariay allay by pollen of F. llattariay latea, 

7. F. llattariciy luteuy by pollen of F. tlapsiiSy allay as 61 : 43 of 

F. llattariay allOy by pollen of F tliapmSy alba. * 

8. Y. llattariay hi tea by pollen of F. hjehnitisy allay as 45 : 36 of 
Y. llattariay allay by pollen of F lychnitisy alba. 

We thus see, from the eight pure, cross, and hybrid unions of F. llat- 
taria alba and lutea given in the above comparative table, that though 
the wliite variety exceeds in fertility the yellow variety, when both 
are fertilised by their own pollen, the yellow variety, in the mixed unions, 
is in every case more highly fertile than the white. In the different 
unions of F. lycJmitisy alba and hitcdy there is some little discordance, 
this, however, is confined to the hybrid unions which arc as yet very 
insufficicully illustrated, as may be seen by consulting Tables 3 and 4. 
In the case of the pure and cross unions, we sec, as in those of F 
llattariay that in the pare unions the wliite variety, and in the cross 
unions the yellow variety is the more fertile. 

I know not whetlier tliis concordance is casual or otherwise, but I 
was so forcibly struck with it in the comparative study of my Tables, 
that I liAvc thus ventured a special statement. I have been more 
especially induced to notice it also from its evidently bearing and 
illustrating, as I am inclined to think, that view of Mr. Darwin, (Joe. 
cit.) respecting the good derived from cross fertilisation ; inasmuch as 
we see that the yellow and original, or normally coloured, form of the 
species is less fertile than the white or derivative form in the pure 
unions, whereas in general, in the mixed unions, the yellow variety 
relatively exceeds the white in the degree of fertility. Any how, the 
mere fact of such variations occurring, whether or not they have any 
bearing on otiier points of theoretical natural science, seems to me 
worth noticing^ as afi'ordiug an additional link to that broken chain of 

21 
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eyiiloiice Avljicli is sai»l to .disjoin the sevial continuity of the phe- 
nomena of inongrelisui and hybridism. 


Table 7. — Pure and Mixed Unions 
of Verhasciu)i thapxus, latea, 
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In Tabic 7 we have several unions of the yellow variety of V. 
tliapsus. If we compare these results, we sec that the fertility of the 
P, ihapms^ luica, by its cross-unions with the F, thajjsus, aJha, is 
decreased in the proportions of 94 relatively to 100, the product of 
fertilisation by its own pollen. AVealsoscca great difference in the 
degrees of potency of th5 two pollens oi the white and yellow variety 
of V. lychnitis on the stigmas of tlic yellow variety of F. (hapsns ; 
the pollen of V, lychnitis^ alha^ exceeding in its fertilising influeuco 
that of V. lychnitis^ lutea^ in the proportion of 54 : 46. Judging 
from the results of the seven' hybrid unions given in this Table, wo 
also see how little the recognised systematic affinities of species guide 
us in pronouncing a priori as to the degree of fertility of their several 
unions. For example F. thapsiforme^ F. virgatum and F. hluttaria^ 
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though much more closely allied to the V. thapsus than the others 
given in Table, are nevertheless least effective in their conjunctive 
fertility with the latter species. Furthermore, we see by those unions 
of V, thapsus f lutefij as female, with the yellow and white varieties of 
F. li/chffilis, and of V. pyramidatuni ; that though the pollen of FI 
pyra}iiidatiun is equally potent on the stigma of V. ihajmis lutea, as 
is that of F. hjchnliisy alha^ there is nevertheless a considerable decrease 
in the proportionate fertility of the unions with F. lychnitis, lufea. 
Hence, as we have before shown it to be with the varieties of V, 
j)ha‘nlccum^ and judging by the physiological test, the V. pyramidatiim 
would interpoHite itself between these slightly different and undoubted 
varieties of a species. 

In the foregoing Tables, then, I have given nearly all the re- 
sults of my experiments in the unions of Verbasca. Before 
considering the nature of the evidence they afford us as to the rela- 
tionship of mongrelisni and hybridism, I will briefly attempt to show 
how far these results accord with those of Gartner, wdio has also 
largely experimented on these plants. I may premise, however, that 
as my experiments are much loss numerous than Gartner’s, compris- 
ing some 57 distinct unions, in which 5*27 flowers were artificially 
feitilisod, — whereas, as will be seen beneath, Gartner subjected no 
less than 1085 flowers to experiment, — they would induce very 
diffcMviit coiiclusioiis, in certain points, to those arrived at by tliat 
careful experimentalist. I readily acknowledge therefore the higher 
claim of the latter to a provisional acceptance, until further experiments 
show more conclusively their relative correctness. I have also 
to notige a cause of some little discordance in such a compara- 
tive examination as that which I am about to institute ; name- 
ly, that I have given in every case the average number of seeds 
produced io/A by and unions, Avhcrcas Gartner gives tlie 
average munher of seeds in the unions only, taking in each case 
the maximum or highest number produce<i by a single capsule in the 
mixed unions, I was not aware of this peculiarity in Gartner’s deduc- 
tions when I counted the seeds in my own experiments, otherwise, I 
should have drawn them up for the sake of comparison on a similar 
basis ; even though I consider it a less fair method than that wliich 
I have adopted, in all such cases as the present, in which the ovaries 
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contain an indefinite number of ovules. And this the more especially 
if, as in my own experiments, castration and artificial imp'egnation he 
performed in both pure and mixed unions. In drawing comparisons 
between uncastratcd pure unions, fftid castrated mixed unions, the 
average of tlie former, with the maximum of the latter would certainly 
be the fairer method, as affording a complement for the sterilising 
influence of castration. 

For the following digest of Gartner’s experiments I have to thank 
Mr. Darwin, wdio kindly sent it to me from his yet unpublished MS. 
illustrations of these phenomena: “ To show the scale on wdiich 
Gartner w’orked, I may state that, in the genus Verhascum, he crossed no 
less than 1085 flowers and counted their seed, and recorded the results. 
Now in two of his works he distinctly asserts that similarly coloured 
varieties of F! lijchnitis and V. hint f aria are more fertile together than 
when differently coloured varieties of the same species arc crossed. 
But Gartner chiefly relied on the crosses which he made between the 
yellow and white varieties of these two species and nine other distinct 
Bpecies, and he asserts that the white-flowering species yielded more 
seed than did the yellow-flo^vered varieties when crossed with the same 
wliite varieties of these two-flowered species, and so conversely with 
the yellow flow^ering varieties with the yellow species. The general 
results may be seen his Table. In one case he gives the following 
details; the white Verhascum hjchniiis naturally fertilised wdth its 
own pollen had on an average in 12 capsules 96 good seeds : 20 flowers 
artificially fertilised wdth the pollen of its yellow variety gave as the 
maximum 89 good seeds. I should have thought that this slight 
difference might have been wholly due to the evil effects of castration ; 
but Gartner shows that the white variety of V. hjehnitis^ fertilised l)y 
the pollen of the wliite and yellow varieties of V. hfattaria, in both of 
which cases there must have brenprc\inus castration, bore seeds to 
the white variety in the p?-opoi tion of 62, to 43 when pollen of the 
yellow variety was used.” 

First then, in regard to the greater fertility of the unions of simi- 
larily coloured varieties, relatively to that of the unions of dissimilarly 
coloured varieties of the same species. To these phenomena I will apply 
in the subsequent parts of this paper the following tenns : Ilomo^ 

chromatic” to the unions of similarly colouied varieties, and ^^hetero- 
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chromatic^' to those in which dissimilarly coloured varieties are united 
In the following table we will at once see the comparative fertility 
of tlKse different unions given in the previous ones. 

Relative fp:rtility of the HomociiromAtio and Heterocuromatic 

Unions. 


1. F. by its own pollen, . . . 1000 


2. V. phniireiunj rosea^ by pollen of V, phopnicrum, ... 958 

3. V. phwniceam^ alha^ by pollen of V. plimniceiDu^ rofiea^ 867 

4. V, pluvnictum^ alha^ by pollen of Y, jtlavnicaumy , ... 735 

5. V.j^ihpvnic^um^hy V. pho^niceitm^ roH^a^ . ... 680 

0. V. phwnlcf' urn ^ by pollen of F. phtraiceum^ alha, ... 563 

7. F. Ji/chnitisj alha^ by pollen of V. If/clniUiSj Jiitca^ 822 

8. V. hjvhtiitH^ luteoj by pollen of F. Ipchnitis, alha^ . ... 944 

9. V. hlaltari/i^ alba, by pollen of F. Ualiana^ hitoay 792 

10. V. bldffaridj Intca, by pollen of Y, blattaria^ alha^ ... 969 

11. F. thapHUs^ lutea, by pollen of F. thapsm^ alba^ . ... 947 


Here the comparative fertility is sliown by calculation from 
the number of seeds prodiicctl ‘by 20 assumed capsules of both 
niiiojis. Tlie various cross-unions of F. phmncQum and its varieties 
arc in each case to be considered relatively to the assumed results 
of the pure unions of phneniceiDu, given in Table % these 

plants experimented upon being individually self-sterile as shown in 
Table 1. The unions, on the other hand, of F hjehnitis^ hlattaria^ 
and fluqmcsj with their respective varieties, are each to be considered 
relatively, to the lOUO seeds produced by the pure union of that 
variety given as female. Now in all the above hoterochromatic 
unions, tis com[)ared with the houiochromatic, we have the clearest 
evidence of reduced fertility. Thus, taking the 10 hetorochroniatic 
unions given, aiul comparing them with a similiar number of homo- 
cliiomatie unions, we find that the average proportion in which tlio 
former exceeds the latter, is as *05 to ‘23. On again confining 
ourselves to those species alone which have the yellow and wliite 
varieties, and keeping the unions of white as p with yellow S , 
distinct from those of yellow as P with white as we find that 
the cross-unions with white as female are to the pure Unions of tho 
latter as 04 to *28; and in those cros.s-unions with yellow as female, 
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the propoiiions are as *23 to *29, relatively to the pure unions 
of tlic latter. Thus, in whatever way we proceed, the general 
results are the same, testifying to the highly remarkable*- fact 
announced by Gartner, that varieties of a species, characterised by 
no other differences than that of colour, are occasionally so differen- 
tiated functionally, that the cross -unions, as compared with the 
fertility of the pure unions, invariably indicate a certain degree of 
sterilisation ! 

In connection with this higher relative fertility of homochromatic 
to that of h(‘terochiomatic unions, as limited to the crossing of varieties 
of a single species, I will venture to add that this law not onl^ holds, 
but, as I believe, extends to and regulates the functional relations in 
accordance with the relative colour ariinitios of the varieties crossed. 
Thus for the sake of illustration, wo may take the three piimary 
colours of the cyanic series, namely, blue, violet, and red. Now 
beginning with red, we know that greater physiological changes 
must take place in the luinute anatomy of the petals of an origi- 
nally red-coloured flower to give the impression of blue than 
that of violet. Hence we might suspect that a species piesenting 
varieties characterised by such differences in colour, would like- 
wise afford different degrees of fertility in their conjunctive func- 
tional relations, tlm blue and red yielding less fertile unions, 
than the violet and red ; while the violet holding an intermediate 
colour position between tliese, might be equally as fertile in its unions 
with the blue as the red variety. In practical illustration of these re- 
lations, we may take the results of the various unions of 
and varieties given in Table 1. Thus the V, pliu^niceuni with pur- 
plish-violet flowers yields more seeds when fertilised by the pollen 
of the rose-coloured variety, than by that of the vhite variety, in the 
propoition of 5 to 4. Again the white variety of V. phivnlceuin 
fertilised by the pollen of the rose variety yields an average of 29 
seeds per capsule, and by that of tlie purplish violet variety the 
average per capsule is 26, that is as 9 to 8, in favour of the iinioms 
of the rose and white varieties. We see here evident co-relations be- 
tween the degrees of fertility and the colour affinities of these plants in 
their respective sexual unions, and I venture to look for more marked 
differences in these respects, had we as subjects of experiment, 
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varieties of a species presenting three, or»at least two, of the primary 
colours witli intermediate shades irrespective of the white. TJie latter 
being rather unsalisfactory from its similar relations to the primary 
colours, though in such instances as the above of the purplish -violet, 
rose and white, in which we have secondary colours forming inter- 
mediate steps between the primary and white, by - a gradual dilution 
of tl)c colouring piincijde, we find that the white, agreeably to the 
above views, form less fertile conjunctions with the violet than the 
rose-coloured flowers. Before passing from this point of my subject, 
I will now only add that I have thought these indications of a tangi- 
ble hut-, co-relating and regulating the sexual functions of varieties 
when crossed — dim though they as yet undoubtedly are— worth notic- 
ing, as we are as yet in utter ignorance of anything like definite or 
specific laws in these phenomena, the results being considered as most 
capricious and uncertain. 

Gartner's second proposition is, that in the hybridism of differ- 
ently coloured varieties of distinct species of Verbasca, the con- 
junctions of the similarly coloured flowers arc more fertile than tliese 
of dissimilarly coloured flowers. For example Gartner shows* that 
on the calculation of V. alha^ yielding with its own pollen 

1.000 seeds, it yields when fertilised with the pollen of F. hJaliaria 
fl. alldj 0.622 seeds, and with that of hJattaria, fl. lutea^ only 0.4o8, 
so that the similarly coloured unions of these species are more fertile 
than the dissimilarly coloured unions in the proportion of 8 to 2. Let 
us now see then in how far this law of the differences in the fertility 
of the hbmochromatic relatively to the lieterocliromatic unions, is 
borne oiit in the case of my own experiments as given in the preced- 
ing Tables. And here again, for the sake of clearness, and facility of 
reference, I will restate them in a tabular form, and show as clearly 
as possible the differences in the relative fertility of the homochi’omatic 
and the lieterocliromatic unions, in each case, by making calculations 
from an assumed 100 seeds produced by the more fertile of the two 
unions compared. The results may be conveniently arranged under 
three heads ; thus, first, the heterochromatic unions, or those in 
which the unions of differently coloured flowers are the more fertile : 
second, the homochromatic unions, or those in which similarly colour- 
* Viersuche fiber die Bastardorzeugunj, 1849 , section 216 . 
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ed flowers are the more fertile : and lastly, the irregular unions in 
wliich no relations are observed between the degree of ^fertility and 
affinity of colours. 

A. 1. — Heterocuromatic union, the more fertile, 

1. F. lychnitis, hitea^ by pollen of V, hlaftaria, alba^ , 100 

2 F. hjvhnifis^ lutea^ by pollen of F. hlattaria^ hUea, . „ to 91 

3. F. hlatlarla, lutea, by pollen of F. thapsus^ aJha, . 100 

4. F. hi attar ia^ lutea^ by pollen of V, thapms, hitoa^ , „ to 83 

5. F. hlattariaj lutea^ by pollen of F. hjclinith^ nlba^ . 100 

6. F. llattariaj lutea^ by pollen of V, hjclmitis^ la^ca, „ to 88 

7. F. iha 2 )SHSj latca, by pollen of 7'! hjchnitin^ alha^ . 100 

8. T". ihaptsus^ hitea^ by joollcii of F. lychnitia^ lutea, . ,, to 87 

13. 2.— Homochromatic unions, the more fertile, 

1. F. lychnitis, lutea, by pollen of F. tliapsus, lutea, , 100 

2. F. lyckniils, lutea, by pollen of F. thapms, alba, , „ to 85 

3. F. hlaitaria, alba, by pollen of F. thajmcs, alba, . 100 

4. F. hlaitaria, alba^ by pollen of F. tliapsus, lutea, . „ to 76 

5. F. blattaria, alba, by pollen of F. lyclinitis, alba, , 100 

6. F. blattaria, alba, by pollen of F. lyclinitis, lutea, . „ to 66 

C. 3. — Degree of Fertility and affinity of Colour 
Irregular. 

1. F lyclinitis, lutea, by pollen of V , plmniceum, , 100 

2. Y, lyclinitis, lutea, hj po\[Qi\ol V. pliceniceum, . „ to 80 

3. V, lyclinitis, lutea,\)y ]}ol[QrioiV, pliocniceum, , „ to 74 

In A. and B. of tlie above comparative tables, I have ar- 
ranged those unions in which a certain regularity is observed be- 
tween the colour relationship and the degree of fertility. Now, by 
comparing the 14 unions therein given, we find that the lieterocliro- 
matic unions are, in the greater number of cases, more feidile, viz,, as 
8 to 6, than the homochromatic unions, and that this higher fertility, 
in every case, results from those unions in which the yellow variety 
of the species is treated as female. Again that the average pro- 
portion of the four heterochromatic to the four converse homochromatic 
unions in the first of the above tables is nearly as 7 to 6 in 
favour of the former. In B. 2 of the tabulated results, tWe see in one 
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instance the homocliromatic unions with yellow as female exceed in 
fertility the converse heterochromatic union ; but in the other cases 
given in lines 3 and 5, this higher fertility of the homochromatic unions 
is yielded by the white variety ; the relative proportions of tlieso being 
much more marked than in the above cases of the heterochromatic 
union with the yellow variety as female, viz., as 4 to 3, whereas, as wo 
have seen, in the heterochromatic, A. 1, the proportions are as 7 to 6. 
In further illustrations of this point we see in B. 2 that the yellow 
homochromatic union of F. lychnitis, lutea^ by pollen of V. thapaus^ 
lutea, relatively to the heterochromatic unions of the former with 
pollen jf F. thapsuSj alha, is nearly as 5 to 4, so that we here again 
sec (as in the heterochromatic and homochromatic unions in A 1) 
a more intimate apjiroximation between the products of these two 
unions, than occurs in the other cognate unions of B. 2, in which 
the white variety is the more fertile. 

These curious relations, however, as I have already shown, are 
partly explained by the fact, — though we can only dimly see why it 
should be so, — that in the pure unions of the white and yellow 
varieties of the above mentioned* species, the white, in every case, 
yields mol:^ seed than the yellow ; whereas in the cross-unions tho 
yellow variety in general is tho more productive. But, it may 
be asked, how is the greater potency of the pollen of the white variety 
relatively to that of the yellow variety, as shown in the above 
tables to be accounted for ? Does it really imply that the female 
element of tlie yellow variety yet retains its normal or original 
potency, the male clement alone having become absolutely less potent, 
as compared with the male element of the white variety. This 
hypothesis, analogically considered, does not seem to me at all 
improbable. I think we have clearly seen by the comparative results 
of the pure and mixed unions of the yellow variety with those of tho 
white, that tho pure unions of the yellow do not yield a degree of 
fertility at all proportionate to that of the like unions of the white 
variety, as ju<lged by the relative fertility of their cross-unions ; and 
that accordingly this would seem to be due to an acquired weakness 
in the generative powers of tho yellow variety. In noticing this 
point in a former part of ray paper, I treated it as if both sexual 
elements had undergone a similar decrease in their generative powers ; 

22 
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but we here see that it is more particularly, if not altogether 
confined to the male element.* Now, as the results of hybridisation 
show tliat the pollen is more susceptible to the concomitant steriUsing 
action of hybridism than the female element, may we not suppose 
that the debilitating effect of continued .self-im[)regnation will also 
manifest itself more cpiickly in the male than in the female clement, 
and thus afford an explanation of the decreased sexual powers of the 
male, as compared with the female element, in the yellow varieties of 
the above species of‘ Verbasca furtherinore, sliowing us that as it 
has been a slowly acquired quality, so will it be in its elimination and 
regainment of its pristine vigour. 

The relations of the several reciprocal unions in the above 
tables is anotlier point which we must briefly consider, as having 
most important bearings on the subject of our present enquiry. A 
hasty examination sufliccs to show that these are much complica- 
ted. Thus V, lychinitis^ hdea^ in its two unions witli the white and 
j^ellow varieties of V, blattaria, the hetorochromatic unions are the 
more fertile ; whereas in its two unions witli tlic white and yellow 
varieties of F. thapsas^ we find it yields the more fertile by 
a honiochromatic union. Again F. llatlana^ Jatva^ in* its four 
distinct unions with tlie white and yellow varieties of V, thapvis 
and F. hjehnitis^ yields the higher degree of fertility in the hetc- 
rochromatic unions, while the r. hlcUfaria in its similar unions with 
the white and yellow varieties of F. ilmpam and lyrhnifis is, 
singularly enough, more highly fertile in the hoinochromatic than the 
hetei'ochromatic unions. Lastly the F. iluiyaiis^ lutea^ yields more 
seed l^y its heterochromatic unions with jjollen of the F. hjchnlUs, 
alha^ than by its hoinochromatic unions wdth the V. lychnitis^ hitea ; 
whereas in the converse unions ^ve have seen thai tire V. hjvhnllis^ 
luteaj is more fertile in the hoinochromatic unions with F. tliapsus^ 
luteUj than in the heterochromatic unions with V, ihapm^^ alia ! 

The tabulated experiments given in C. 3, afford another source of 
complexity to the question under examination, inasmuch as they are 
quite irregular in the relative degree of fertility produced by 
the affinity of colour. Thus by the three unions of F. lychdiis, 
lutea, with pollen of the three varieties of F. phoeniccuni, the 
most highly fertile is that in which F. lychnitis^ lutea^ is treat- 
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ed with pollen of tho purplish violet, or normal form, the average 
in this being 25 seeds per capsule ; tJIen follows the unions with 
pollen of tho white variety, the average of seeds being in these 21 
seeds per capsule ; and lastly in the unions with the variety with rose- 
coloured flowers, tho fertility of V, hjclinitis^ lutea^ is reduced to 
the low average of 18 seeds per capsule. Thus judging by the degrees 
of fertility, wo clearly see that the natural functional co-relations of 
these plants in place of being regulated by their respective colour 
affinities, arrange themselves in an entirely independent and opposite 
scale ; the extremes in the scale of colour given, viz., the purplish- 
violet with y«lIow, manifesting tho nearest functional co-relation. 
Again as a further complication we liiid that the white and yellow unions, 
— the most closely allied of the colours mentioned, — liold a medial 
position between the purplish violet and rose. How obviously futile 
then, we may well remark, would our d fviorl conclusions have been, 
as to the degi’ees of fertility of the above unions, on a presumed 
coordination between colour and function in the phenomena of 
hyhi'idism 1 

It woiifd thus appear from the Results given in the foregoing tables 
that ill tho hybridisation of varieties of distinct species characterised 
by diiferences of colour alone, no definite relations whatever can be 
observed between the aflinities of colour, and the degrees of fertility, 
but that in those cases as in the reciprocal hybridisation of pure 
spoides, the relative fecundity is a most variable and nnpredicable 
(|uantuui. This view seems to me to he further supported by the 
results of my experiments on the reciprocal liybridisation of the di- 
morphic species of Primula}* in wliich I showed that the laws of dimor- 
pliisiu were limited in their action to the unions of tho two forms of a 
spoeies ; tho hetevomorphio and homomorphic unions of distinct species 
proving iiTOgnlarly the more fertile. From considering the important 
functional co-relations of the two forms of dimorphic species, and their 
t lining morphological characteristics, together vvith the specifically 
limited extent of their operations, we have less reason to be surprised, 
if a similarly limited relationship should ultimately prove to regulate 
the degree of fertility of those unions of differently coloured vaneties 
of a species as in Verbascum and analogous eases. Indeed, judging 
^ Liun. Soc. Jour. Vol. 8, p. 78. 
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from my previous remarks on the co-relations between the degree of 
fertility and affinity of colour in the crossing of varieties of a species, 
together with the results of the hybridising differently coloured varie- 
ties of distinct species, this law seems clearly indicated, that the 
relative degree of fertility of the cross unions between the differently 
coloured varieties of certain species is inversely proportionate to the 
less or more mediate colour affinities of these unions. Further that 
this law does not extend to, or regulate the hybrid unions of differ- 
ently coloured varieties of distinct species, but is strictly limited in 
its operations to those unions of varieties of a single species. Such 
at least is the conclusion which my own experiments .would induce 
me to hold, but seeing that they are so directly opposed to the results 
of Gartner’s large experience, I would rather avoid at present any- 
thing lik^ definite or positive conclusions, until subsequent experi- 
ment affords us a crucial array of data. 

In conclusion, I will now by a cursory retrospect of the above de- 
tails, re-state a few of the more important points, which elucidate the 
mooted relations between the phenomena of the hybridisation of a species 
and the mongrelism of the varieties of a species. First tlieu in hybridism 
we see on the calculation of F. lychniiis yielding with its 
own pollen 100 seeds, it yields upon fertilisation with pollen of 
F. nigrum 80 seeds, by the pollen of V, virgatum 58 seeds, by 
that of F. phceniceum 66 seeds and by that of F. thapsiforme 46 
seeds. In the unions of varieties of a species, with these of other 
species we find differences in the sexual powers, so that the pollen of 
the one variety of a species is less potent than that of the other 
on the stigmas of the same variety of another species. Thus F. 
lychnitis fertilised by the pollen of F. hlaitaria^ lutea, yields 
51 seeds, by that of F. hlaitaria, alba, 56 s^^eds, and again by 
-pollen of F. thapsus, lutea, V, lychnitis yields 46 seeds, by that 
of F. thapsus, alba, 89 seeds, relatively in each case to the 100 
seeds produced by its own pollen. Again we have evidence also of 
reciprocal differentiation in the relative sexual powers of varieties of a 
species, and those of other species. Thus in the case mentioned above 
of F. Uattaria, the pollen of variety alba is more potent on the 
fitigma of F. lychnitis than that of variety lutea, whereas in the 
converse unions of these forms, we find that the pollen of F. 
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lyclinitis is more potent on the stigmas of V, llattaria^ lutea^ than 
that on those of the variety alha^ in the proportion of 40 to 26. 

Secondly, in mongrelism, we also find variabilities in the relative 
sexual powers of varieties of a species, by differences in the degrees 
of fertility resulting from their simple and reciprocal unions. Thus 
on the calculation of V. phoeniceumy yielding 100 seeds by ferti- 
lisation by its own pollen, it yields with that of the variety rosea 68 
seeds, and by that of the variety aZ6a, 56 seeds, or nearly as '5 to 3. 
In the reciprocal unions of these varieties, we also find variabilities in 
tlieir converse sexual powers. For example, in the reciprocal unions 
of V, jpliw/nicQum and varieties, the potency of the pollen of rosea 
relatively to that of alba on the stigmas of the normal form is nearly 
as 6 to 4 ; whereas the pollen of the latter on the stigmas of rosea and 
alha is as 4 to 3. .This difference in the reciprocal sexual powers of 
varieties when crossed is so regulated however by colour afiflBties, that 
unlike the irregular and indefinite results of the reciprocal unions of 
varieties of distinct species, judging by my own experience, we see 
that the pollen of rosea is more potent on the stigmas of the normal 
form than these of alha and so ' conversely, the pollen of the normal 
form is more potent on the stigmas of rosea than on those of alha. In 
those cases, however, in which colour differences do not come into 
play the pollen of one variety, relatively to that of another variety 
of the same species is so differentiated with respect to their 
reciprocal stigmatic relations that the grade of fertility of the pure 
unions of these varieties does not at all correspond with ftiat of the 
cross unions. For example, in the pure unions of varieties lutea and 
alba of V, blattaria, the fertility of the latter exceeds that of tlio 
former in about the proportions of 12 to 11 ; whereas in their converse 
unions, lutea exceeds alba in the higher proportions of 6 to 5 ! Thus 
in the inter-crossing of varieties of a species, as in the inter-crossing 
of varieties of distinct species, there arc converse variabilities in the 
reciprocal sexual powers of their respective elements. 

As the facts stand then, it £(|>pears to me that*in the first crosses of 
the varieties of certain species, as in the first hybrid crosses of distinct 
species, a variable degree of sterilisation results, and again, that the 
relative sterilising influence is as highly intensified in the crossing of 
undoubted varieties of certain species, as it is in the hybridising of 
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several undoubtedly distinct species. There is also a parallelism 
between the results of reciprocal hybridisation of varieties of distinct 
species, on the one hand with those of the reciprocal inter-crossings of 
varieties of a single species on the other. The sole difference in the 
two lines at least is merely as to the degree of extension ; species re- 
lative to species occupying a higher point in the divergingly extended 
line, than do the varieties of a species relatively to each other, and 
accordingly yielding in general more intensified results, harmoniously 
testifying to the truth of Mr. Darwin^s remark that sterility is simply 
a superinduced quality due to incidental ditfcrences in the reproduc- 
tive system.... As in the varieties of a species, however, w/} find that the 

c 

relative amount of physiological divergence, — as judged by the fertility 
of their reciprocal conjunctions, — is by no means regularly or definitely 
co-ordinated with their morphological ; so in the hybridisation of the 
different fl^ecies of a genus, the most distinct morphologically aro 
often found to be most nearly allied in their physiological charac- 
teristics, and thus there being no necessary co-ordination of these 
characteristics we can readily understand how the sterility of the first 
crosses of varieties of a species may, and occasionally does, exceed that 
oi well-marked and undoubtedly distinct species. 
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Contributions towards a history of Panolia Eldi ; McLelland. 

By Captain B. C. Beavan, C. M* Z. S. Sso. 

The published accounts of this comparatively rare species of deer 
are scattered through back numbers of various scientific periodicals 
and proceedings of Societies, some of which are out of print, and 
not easily procured. I have therefore bi ought together nearly all 
that has been previously written on the subject, and added much 
information on the manners and habits of the species procured during 
a recent visit to its haunts in Burmah. 

Panolia Ew)i. The Sungn^i. 

Nondescript Deer, McLelland, Calcutta Journ. N. H. Vol. I. p. 501, 
PI XIL 

Cerviis Eldi^ Guthrie, (Calcutta Joiii-n. N. H. Vol. II. p. 405, 
PI. XII. • 

C. lyratusj Schinz. Syn. Mam. 11 395. 

C. dimorphe^ Hodgson, Journ. As. Soc. Bengal, Vol. XII. p. 897. 

C. smithij Gray, Proc. Zool. Soc. 1837, p. 45. 

Panolia acuticornis, Gray, List Manim. B. M 180, 

Panolia plaiijctrcos^ Gray. List Mamm. B, M. 181, adult; Cat, 
Osteol. B. M. 60. 

Cervus (liam) frontalis^ JIcLelland, Calcutta Journ. N. H. III. p, 
401, PI. XIII. Siindcvall, Pecora, 132. 

Panolia Eldi^ (The Sunguai), Gray. Cat. Hodgson Coll. Jj. M. 34; 
Osteol. B. M. 66 : Knowslcy Menag. Cut. Mam. in Museum 
As. Soc. Bengal, Blyth, 1863, p. 149. 

Native names, Sungndi, apud Guthrie and Blyth : Sungraee apud 
Eld : Thamyn of Burmah. 

Eab. Pegu, northward to the valley of Munipore r Siam : and prox- 
imate portion of the Malayan Peninsula, (Kedda) Mergui, (Blyth.') 

The first notice we have ^ this deer, was published in 1841,* and 
entitled — ‘ Indication of a nondescript species of Deer by John 
McLelland.’* • 

“ Captain Guthrie of the Bengal Engineers, employed in the con- 
struction of a road from the valley of Cachar toTMonypore, procured the 
horns of a deer whose lower, or basal antler descends in the axis of the 


* Calcutta Journ, Nat. Hist. Vol. I. p. 501, PI. XII. 



1T6 Capi. B, 0, Beavan on Panolia Eldi, [No. 3, 

beam, rather as an extension of the horn itself than as a mere shoot. 
The horn may be compared to the segment of a circle, the burr, or 
root from which both limbs extend, being placed on the outer circum- 
ference. The beam is round, and terminates by a fork, as in the 
Riisa deer. The lower prolongation of the horn beneath the burr 
may also be said to terminate in a fork, for on the left horn, about 
two inches below the root, there is a small snag directed forward. In 
illustration of this notice, a figure of the horns is given at pi. 12.’^ 

Captain Eld, one of the principal assistants to the Commissioner 
of Assam, who had been previously attached to the British Residency 
in Muneypore, having had his attention called to the notice ^nd .the 
figure alluded to, soon after wrote an interesting letter oniihe subject, 
which affords the first general information hitherto received relative 
to the limits and character of this interesting species. His description 
is as follows :* ‘‘I observe mention made of a new description of 

Deer, said to exist between Munipore and Cachar ; some specimens 
of the horns of which were procured in the latter place by Captain 
Guthrie. Erom the drawing, it is evident to me that the Deer alluded 
to is of the kind originally discovered by myself in the valley of 
Munipore in the beginning of 1838, and several pairs of the *an tiers 
of which were given by inj3 to Captain Guthrie in the same year, 
I had intended at tho^time to send a description of the animal to one 
of the Journals, but was told that a similar Deer was to be found in 
tlie noi-tl^estern jungles. As this, however, does not appear to be 
the case, I now foi*ward you a correct drawing of a pair of the horns 
in my possession, together with a short account of the aaimal* (fee. 
rtaken from notes made at the time in my sporting diary ; and which 
you are welcome to make use of in any way you please. 

‘‘ The Sungracej as it is called by the natives, or large Deer bi 
Munipore, is only to be found in the valley of that state, but neither 
in Cachar, nor the Kubo valley, nor in anpof the Naga hills surround-- 
ing Munipore. Its favourite haunts are the low grass and swamps 
round the edge of the Logta, (lake) at the western end of the valley, 
and the marshy ground at the foot of the hills. It is gregarious in 
its habits, and after the annual grass burning, I have frequently seen 
herds of two and three hundred. The colour of the males from the 
month of Novemher, till about the end of May, is of a dark brown, 

* Calcutta Joui’ual Natural History, Vul. 11. p. 415. 
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nearly approaching to black, and their bodies are covered down to the 
knee-joints with thick shaggy coats, resernbling split whalebone, of 
four eight inches in length. 

The hair about the neck is very thick, and just like a horse’s mane, 
and the appearance the sta^ presents when roused, with his shaggy 
mane standing on end, coupled with the strong smell which at this 
•season proceeds from their bodies, perceptible at 40 and 50 yards 
distance, is so formidable, that I have known the boldest ele- 
j)hant refuse to approach them. In J une the stags commence shed- 
ding their horns, and the new ones have nearly attained their full size 
by the end of November, but are in perfectiorffc February and March ; 
about this«ti0e also (June) they change their coats, which lose 
their whalebone texture, and become of a beautiful glossy chesnut co- 
lour, and about half an inch in length. The contour of their pecu- 
liarly small heads, and the perfect symmetry of their forms, di- 
vested of their long bristly coats, are now fully developed, and at 
this se^on they are, in my opinion, the most beautiful and graceful of 
the Deer species. Tlie height of the full grown stags averages about 
eleven and a half hands^ and that of the does three or four inches less. 
The colour of the latter is always the same — a bright bay, but more 
glossy during the rains than at any other time. The principal dis- 
tinction between the Sungraee and others of the Deer species consists 
in the peculiar shape of the lower antlers, which, instead of breaking 
off at an angle where they are set on the head, preserve the continuity 
of curve downwards, and project over the eyes of the animat^ which 
they nearly, hide, their semicircular ^ shape giving the Deer, when at 
gaze or in motion, the appearance of having too distinct pairs, the 
one inclining forwards and the other backwards. The generality of the 
stags have from six to ten branches or snags, but I have killed very 
old ones, with no less than sixteen clearly defined branches. 

“ It would be a great object^gained, could any live specimens be pro- 
cured for transmission to Europe, but it would I fear be attended 
with much difficulty. I have known several instances of the fawns 
being caught and thriving well for months, but at about a year old, 
they, invariably pined away and died ; nor have I known or heard of 
a single instance of one having arrived at maturity, this too in their 
native climate ; and I therefore think the chnnees of one surviving a 
• 23 
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voyage home but small. I have written to a friend in the valley to 
send me a complete skeleton of one with the skin &c., and he has 
kindly promised to do so if he can succeed in procuring one ; but says 
he can hold me out but slender hopes, as the Deer now seem to bear 
a chafmed life, and roam about iinpersecute'd by anybody.’* 

The next detailed description of this deer was given by Dr. 
McLelland in 1842,* and I quote his remarks nearly in full. • 

Although differing considerably in the form of the horns from 
any of the Rusa deer, still the. general form, the colour, the^ 
mane, and the Asiatic habitation of the species, seem to refer it to 
the Rusa group, of which it forms one of the most unique and striking 
examples. ^ • 

The form of the skull agrees more with that of Cervus Jiippelaphus 
than with that of any other species that I can refer it to, but flie 
nasal and intermaxillary bones, as well as the muzzle generally, seem 
to be somewhat mere prolonged and compressed, and though the face^it 
is broad and flat between the eyes, the forehead is compressed, and 
the head as well as the muzzle narrow, and the profile nearly straight, 
but with a short prominent ridge commencing on the forehead, and 
extending between the horns. There are two canine teeth, not much 
developed, in the upper jaw of both sexes, and the suborbital sinuses 
are large. ^ 

“ The horns are large and directed backwards, and obliquely out- 
wards y^ithout ascending from the burr : they are then curved gradually 
upwards and outwards, and terminate in a point directed forward. A 
single small antler extends obliquely inward from the upper third of 
the horn ; this antler in young individuals appears to form a fork with 
the summit, but in the adult it is placed about six or seven indies 
fromr the top point of th6 horn, and is more or less developed according 
to age ; in the adult, and particularly in aged individuals, an imper- 
fect nodular spine extends from the base of this antler towards the 
point of the horn, with several irregular blunt snags arising from it, 
forming an incomplete kind of crown. The hroiv antler advances 
directly forward from the burr, and bending upwards and onwards, 

terminates in a point which, if prolonged, would meet the summit of 
' * 

the horn, and thus complete an almost perfect circle. 


* Calcutta Joum. Nat. Hist., Vol. III. p. 401, PI. XJII. XIV, 
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“ A single little snag sometimes shoots out promiscuously from the 
base of one or other horn, more frequently from that of the brow 
antler. 

“ The length of the horn following the curve is three feet, and ihat 
of the brow antler twenty inches. The circumference of thed^om .is 
five and a half inches, that of the brow antler five inches, and both 
together form one extended and uniform curve of four feet and seven 
inches ; the horns spreading laterally from each other to a distance of 
^ three feet, and then approaching at their bases to an inch or an inch 
and a half. 

“ TheJ:>pdy in its general symmetry is light, the limbs slender but 
strong, the long, black, and pointed ; the head is carried erect ; 

the tail short and conspicuous in the summer dress, but only appear- 
ing as a short tuft in the thick winter coat. 

“ The coat is thick and dense in winter, longer and coarser on the 
neck than on other parts, forming a thick but undefined mane of 
straight, liarsli, and coarse hair, five or six inches long in the winter, 
but in summer the mane is more defined. From the withers the hair 
becomes shorter, diminishing towards the tail, which in summer is 
thinly clad, though in winter it is covered with a dense clothing of 
hair, in common with all the upper parts of the body. On the face, 
'the muzzle^ the limbs, and the external ears, the hair is short, close, 
and compact ; on the lower surface of the chest it is coarse and shorty it 
Js thin, lengthy, and tine on the under-parts of the belly, inner 
parts of the thighs and upper and inner parts of the forelegs are also 
thinly clad.. 

“ The colour changes from yellowish brown in summer to a brownish 
grey in winter : during summer, brownish grey prevails on the face 
and neck, becoming yellowish brown on the upper parts of the body, 
the backs 6f the ears, and the upper and outer part of the limbs and 
the muzzle. The belly, the inner parts of the thighs and the forelegs, 
the under parts of the lower jaw, the hips, the tail, and adjoining parts 
of the rump, are white in summer, but the rump and upper parts 
of the tail partake of the colours of the upper parts of the bo(iy in 
winter. The lower parts of the limbs are light grey, the same also 
. prevails irregularly round the eyes, and corners of the mouth and nose, 
and lengthy tufts of light grey hair cover the inner surface of the ears.'' 
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Mr. Blyth, as n^oticed above, considers the Cervua dimorphe of 
Hodgson to be identical with' the species under notice ; but that the 
horns of the individuals figured by the latter are abnormal, oij ac- 
count of their being developed in captivity. Had not Mr, Hodgson 
mentiowd, (as quoted hereafter,) that his animal was three years old 
and the horns perfect, I should have been inclined to have considered 
it as bearing its first year’s horns. 

Tlie following information was obtained during a recent Visit to 
Burmah. 

Lieut.-Colonel Blake kindly furnished me vsith the following 
account : “ As regards the exact localities of the Thamyn I can only say 
where I have found them and where not. As far as I kno^^bhey do not 
occur to the south of Moulmein, but from within a short distance of 
Thabyoo point, the south-western headland of the Martaban district, 
to Sittang, bounded to the eastward by the forest line, they are found 
in large herds. 

Again, on the opposite side of the Sittang river, to the south and 
west of Pegu, they are also found in large numbers. How far they 
extend in a westerly and northerly direction, from the mofith of the 
Rangoon river, and in the Bassein district, I do not know, but I 
have heard that they are common even as high up as Munipore. 

From Pegu to tlm north they are found in very small parties, the 
ground not suiting them, until you cross the Koon” creek or river, 
the sep^ating btnindary between the Martaban and Thoungoo districts, 
and from this to within a few miles of Thoungoo they occur in large 
herds. 

“ Sometimes the plains or open spaces between the Eng* forests will 
be covered with them, and three or four hundred may be seen at one 
time. .Under these circumstances they are shy and very difficult of ap- 
proach. Strange to say, that although the ground appears quite as 
favourable for them, I have never seen a single one to the eastward 
of the Sittang river north of Sittang. From the above, you will see 
that they are gregarious in their habits. During the night, and early^ 
morning and evening, they frequent the plains, and where the forest 
jungle is not distant, they retire into it during the heat of the day, 

* Bipterncar^us grandiffolia, Walliolij Wood oil Tree, Mason's Burmah, edit. 
1860, p. 493, 



]81 


18G7.] Goftain B, C. Bea/oan on Panolia eldi. 

Their food, I imagine, consists of grass. I cannot ^11 to mind 
having seen more than orve fawn with its mother, 

“The colour of the young, as well as that of the females, is what is 
termed light fawn colour (light rufous ?) The males are sometimes 
of tlie saiiie, and sometimes as dark as the male of the Sambur, Bu$a 
hippelaplius, I know not if any change takes place in their coats with 
the change of seasons.” 

Colonel D. Brown, Officiating Commissioner at Moulmeiu, has 
noticed them to range along both banks of the Irrawaddy, on the 
proper right bank up to Meanoung, and on the left bank as far as 
Meaday, on the Biitish frontier, N. Lat 19° 40' E. Long. 95° 20' 
(approxim^oly). He has also observed them as plentiful at Tlieeg- 
wen, near Bassein, a few at Padoung opposite Prome, and to be more 
sparsely scattered through the Theirawaddy district. 

For most of the following information I am indebted to the courtesy 
of J. Davis, Esq , Superintendent of Police in the Martaban District, 
an Officer well known tor his intimate acquaintance with the Burmese 
language ; hence his services as interpicter were iuvaluble when Bur- 
mese au(FKaren Shikaiees had to be questioned. 

Pioneered by him, early in October last, I visited the haunts of 
the Thamyn near Thatore (a town about 40 miles N. W. of Moulmein), 
and although, owing to the dense nature of the vegetation covering the 
plains at that time of year, I was only able to see a few scatt^pred 
females and young of the second year, yet the insight thus afforded into 
their habits and economy more than repaid me for the severe attack 
of illness I subsequently incurred by exposure to the heat and wet. 

This plain of Yengyaing was then, owing to the recent and heavy 
falls of rain, one large swamp. Nearly the whole of its unbroken 
extent, which embraces an area of 14 miles in length with an average 
breadth of 10, could be traversed in a small canoe, except here 
and there, ^ where mud and vegetation combined obliged one to resort 
to a very unpleasant system of half wading in water, and half stick- 
ing in deep slime. A continuation of this plain, broken up by belts 
of jungle, extends for several hundreds of miles up the Burmese coast, 
and has evidently been fortied by the gradual retirement of the sea, 
which at one time doubtless dashed its waves against the Maitaban 
and other continuous ranges of laterite kills. It is now, at Yengyaing, 
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some eight^o ten miles distant from the hills, and seems to be still 
retiring, since the water along the coast of this gulf of Martaban 
is very shallow and studded with ^ndbanks. For the prinj^ry 
cause of this we may doubtless look to the immense amount 
of silt deposit brought down by the waters of the Salween, Beeling, 
Sittang and Rangoon rivers, all of which discharge themselves into 
the gulf of Martaban. As the sea retires, a belt of mangrove jungle 
about a mile in width appears to travel with it, thus enclosing the 
plain with a barrier of vegetation on one side and the mountains on the 
other. This strip of mangrove jungle gives cover to numberless hog- 
deer, tiger, leopard and pig, but is never ‘entered by -the Thamyn^ 
except where somewhat open ; nor on the other side d|^ they ever 
attempt to penetrate into the mountains. The plain is intersected by 
numerous tidal creeks which in the hot weather, when deprived of 
water from the hills, appear to dry up to a great extent, and those 
still open at that time of year contain no admixture of fresh water, so 
that it is evident, that for two, if not three, months in the year, the 
lliamyn must be entirely deprived of fresh water, whilst during the 
rainy season, for six months at least, they may be said to livftn water. 
It appears wonderful how they can manage to exist in such ex- 
tremes of heat and wet. With the exception of a few stunted 
trees, and a fringe ^f hibiscus bushes along the creeks, the plain 
is covered with nothing but grasses and paddy, of which latter both 
the wild and cultivated varieties are abundant : owing; however, to the 
paucity of the population and the consequent demand for labour in 
this immediate neighbourhood, perhaps only one fourth of the whole 
area is under cultivation for paddy : this crop succeeds here admirably, 
and the grain forms one of the staple articles of e:{port from Moul- 
moin and other Burmese ports. The remaining three fourths are 
covered with the indigenous uncultivated plants which, in seasons 
of scarcity, are reaped and used for food. This tract of country forms 
a vast grazing ground both for the Thamyn, and for large herds of 
tame buffaloes which are during the rains pastured here by the 
Karens, but withdrawn into the heavy jungles near the hills, when, 
in April and May, the whole of the vegetjftion on the plain becomes 
parched up, or is devoured by jungle fires. At the time of my* visit 
vast flocks of waders and other water-birds were arriving from the 
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north, and the creeks were filled with pelicans of several species ; 
whilst, the mud flats absolutely swarmed with stints, sandpipers, 
egrets, and especially the rosy* tantalus. Here and there, stalking 
gravely amongst the flowering paddy, might be seen pairs of the Sarus 
crane, (Orus antigone), or a troop of adjutants, both of which breed in 
the neighbourhood. Occasionally the rarer Javanese adjutant was met 
with, and the Jabiru stork, Mycteria australis. 

The rutting season commences in the middle of March and lasts 
throughout April, to the middle o'f May. 

The female gestates nearly seven months, and brings fgrth her 
young in October and November, amongst the jungle paddy which is 
then floweijing or in seed, and at its greatest height. The sexes 
begin to breed at about 18 months old and the female has only a single 
young one at a time, which frequently stays with its mother until 
the second year.* Females have only four teats. In colour they are much 
like the female Sainbur, but perhaps a little lighter. The young are 
at first spotted or menilled, but this disappears with age. The females 
are hornless. In. the second year the young males first begin to 
acquire horns which are perfectly developed in March, and shed in 
the middle of the rainy season, that is about September.f After 
two years they get two tines, and when about seven years old are in 
their prime with twelve tines (including the brow antler). The na- 
tives have a vague idea that two distinct species, the lesser and , the 
greater Thamyn, are to be found in the same herds, distinguishable 
only by difference of size in horns, and colour ; but this of course is 
to be accounted for by the individual distinctions common to all 

races of animals. 

$ 

The average weight of the male is from fifty to sixty vis,t that of a 
female forty vis. 

Four men can carry a male with ease, when disembowelled and 
quartered. § 

The mother will breed a second time in 18 months after bringing forth, so 
that the young of two seasons are not unfrequently seen with their parents. W 

t As noticed above by Blyth in Major Tickoll’s specimen at Moulinein. 

The colour of a full grown buck is dark brown, especially abput the back and 
neck, with underparts lighter. As far as I can ascertain there is no trace of a 
mane, and the texture of the coat varies considerably with the seasons ; more 
exact information on these points is however needed. 

X A vis is equal to 140 tola<hs. 

§ As noticed by Blyth, the Burmese always quarter deer with the skin on. 
The Karens, however, will not eat the meat, because they think it will breed 
cholera. 
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The malo averages 3| feet in height at the shoulder. The female is 
a little less : the very largest males do. not exceed-4J feet. Th^ flesh 
is much liked by the Burmese, and alwHys finds a ready sale in ,the 
neighbouring villages. It is rarely brdiight into Moulmein. In the 
country the wholesale price of a doe is Rupees 3, and that of a buck 
Es. 4,* which is of course less than the usual detail bazar rate. 

The flesh is said to smell a little about the end of March when the 
weather is very hot, but about November and December it is in good 
condition for the table. 

Their haljitat and range, according to Mr. Davis, are as follows : In 
the Martaban District they inhabit exclusively the open^ grassy ^’plains 
between the sea and the mountains. In the Pegu plains they are* 
perhaps more abundant than in any other part of Burmah ; next to them 
the Yengyaing plain in Martaban produces most ; near Rangoon they 
are found in the Dallah plain. About Pegu and Yengyaing they are 
found in herds from fifty to an hundred in the month of March, but 
when hunted, they congregrate much more, and as many as two hun- 
dred may then be seen together. In habits they ar.e essentially gre- 
garious, and associate with no other species, although hog deer abound 
in the grass and jungle along the edges of the plain ; nor .will they 
allow the tame buffaloes to come nearer to them than about 100 
yards. In habits theyjire very "^ry and difficult of approach, espe- 
cially the males ; they are also very timid, and easily startled. The 
males, however, when wounded and brought to bay with dogs, get very 
sav^e, and charge vigorously. On being disturbed, they invariably 
make for the open, instead of resorting to the heavy jungles like hog 
deer and Sambur. In fact, the Thamyn is essentially a plain loving 
species, and although it will frequent tolerably open tree jungle, for 
the sake, of its shade, will never venture into any composed of dense 
or matted uiiierwood i. e., bush jungle in contradistinction to “ tree 
jungle.” Indeed I was credibly informed of a large stag which, being 
driven into a corner of the plain last year, by herd boys, with pariah 
%ogs, and. finding no means of escape, took refuge in heavy jungle 
where its homi^got entangled in a hibiscus bush, and so was actually 
captured alive. Its captors, however, soon put an end to its existence 
with a sharp dhar. 

* The prices quoted are what a shikarry expects usually to realize. 
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When first startled, their pace is great. They commence by giving 
three or four laige bounds like the axi^ or spotted deer, and afterwards 
settie down into a long trot, wBich they will keep up for six ot seveg 
miles on end where frequently disturbed. This is when the vegetation 
on the plain is comparati^^y short. In the rains they do not go far 
before they find a hiding place in the long paddy. Their powers of 
leaping are highly developed. On the Yongyaing plain alone tliero 
aie at the present time about a thousand head, on the Thatong plain, a 
little further to the north west, perhaps a hundred head only, which go 
about in small herds of seven and eight. At Yengyaing the annual 
number killod*amounts to about foity-five, including those bagged by 
Europeans, and about five natives gain their livelihood in that placej 
almost entirely by the sale of the flesh. They are least gregarious in 
the rainy weather, the females have mostly then retired in twos and 
thiees into quiet spots, and the herds are altogether more scattered, 
owing to the increased density of the vegetation. They feed during both 
day and night, chiefly however in the early morning and evening, their 
food consisting pnncipally of the jungle paddy. During the night they 
do a great deal of damage to the cultivated vaiiety, treading down 
more than they eat. They also feed on grass, and on the leaves of two 
jungle tiees called in Buimese the “ Keay” and the “ Thamey,” the 
scientific appellations of which I am unable to resolve.* In a tamed 
state they will eat plantain loaves. \ 

The call of the female, uttered when disturbed, is a short barking 
grunt, that of the males is louder and more prolonged. It is most 
frequently heard in the rutting season, during which period the males 
have frequent and severe battles ; a pair have been known to have 
been captured whilst so engaged, with their antlers interlocked. 

^ I lately Lad a stag Panolia in confinement for many moi^ju. It was put 
out every day among capital pasture, but invariably abstamecffi'om eating it, 

1 tried it with a number of trees and fbnnd^that it eat quickly the leaves of 
Ficus venosaf rehgiosa and ^7]d^ca, and that the tender shoots and leaves of bam- 
boos were its special favourite. It was kept close to a tank in whidi conwoU 
vuTm reptems was growing Inxnriantly, and it was accustomed daily betimes UP 
stand in the water up to its middle, and feed on the leaves of this plant also. 
It did not appear, however, to be so fond pf the water as the nearly aiOined ha/rai 
singha, Rucervus Duvaucelln, A male of the latter speoios in my possession, in the 
hot season, used to spend the greater part of the day ly^ in the water. Its 
food also apparently differs from that of the thamyn, for^browsed on Common 
pnBtui*e, and while in iho water fed on the long straggling grass Beersicb hssBOmdm 
(JSditor.J 
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About the end of January the first jungle fire sweeps over the 
plain and destroys the dry herbage, leaving small patches here and 
there about the edges of swamps. The second burning takes pkce 
about the end of March, and leaves scarcely a blade of grass behind it ; 
the plain is then almost entirely bare, and the deer having no cover 
congregate in large herds. They are then to be seen on all sides, and, 
the buffaloes having previously withdrawn to the tree jangle, are 
left alone in their glory, and, as noticed before by Colonel Blake, 
become at this time excessively wary. From the middle of February 
until the first showers fall at the end of April they apparently subsist 
without water, they lie in salt swamps during this period, and get the 
benefit of the heavy dews at night. Their only enemy appears to be 
man, but an epidemic occasionally breaks out amongst them and des- 
troys large numbers. ^ The last occurred in 1863, and some fifty or 
sixty head fell victims. The cause of this murrain is unknown, it is 
probably analagous to that which yearly in Biirmah, during the rains, 
oreates such havoc amongst domestic cattle. The Burmese readily 
eat the diseaaed fiesh, and experience no bad effects from doing so. 
The disease attacks old and young alike, apparently causing great 
emaciation and loss of strength, and the animal at last dies of pure 
weakness. It will probably be found to be some swelling or affection 
of the throat and lungt^, which prevents the animal from eating. 

There seems to be no doubt that, in Burmah, this speciesds gradual* 
ly deqreseing, and will, at no distant date, be excessively raie. This 
can be accounted for by the gradual but steady kcrease of the popu- 
lation, and the ginater area of country (which must naturally increase 
yearly) which is taken up for the cultivation of rice. Unfortunately 
for th^ thamyn^ the whole of their favourite locale is excessively well 
adapted ‘to the cultivation of rice, and there is no doubt that where 
the indigeno0wild jdant is found, there also the cultivated variety 
will flourish. The rjoe trafie of Burmah is yearly increasing in ex- 
tent ; and a few years bid fair to see tbe present haunts of the thamyn 
pot unlike the present state of the greater portion of the rice producing 
plains of lower Bengali An iut^Ugent Burmese shikarree, who has 
been a hunter from his youth upwards and is now an elderly man, tells 
me that informer years, before Marti^ban was taken by the British, the 
were much more abundant than thejr are now, and that 
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the natives used to destroy them wholesale at battues: a lai^ 
nuTx^her of men woilld assemble from the eurronndittgr villages and 
gfadnally encircle three or four moderately sized herds with long 
strings, upon which plantain leaves were tied so as to flatter in 
the wind. The citde originally formed at so^e distance was gra* 
dually lessened, as the deer, afraid to pass the scarecrows, got 
gradually driven together, until they were completely surrounded sad 
at the mbrey of the hunters. The object was to get them into a 
corner near the heavy jungle, into which if they attempted to ruu, 
they either became entangled or allowed their puisueis to get np 
qnit^ close. My informant tells me that, in former years, he has himself 
seen as many as 150 to 200 killed in one battue. To such a length 
was this system carried, and such enoimous havoc thereby created, that 
the Buimese Government, fearing that the speojes would be utterly ex- 
terminated, wisely put a stop to the practice. This sbikanee informed 
me that five-and-twenty years ago be has seen as many as five hun- 
dred head in one herd, and his account was confirmed by others. At 
the present day, vast mounds oi their bones, in eveiy stage of decay, 
exist on the Thatong plain, the site of many a battue in former times. 
The value of a whole carcass then was only 4 annas or \ tical weight 
of Burmese silver, equivalent to eight or ten annas of our coinage at 
the piesent day I Several intelligent men aie now living in the 
vicinity ci Thatong and Tengyaing who formerly took pait in these 
wholesale slanghterings, and, bke many otheis of the present genera- 
tion, are apt to look back fondly to those good old times. 

These battues or hyowine were preceded by all sorts of ceremonies 
and sapnficial rites, offerings being pieviouriy made to the tutelary 
nits or deities of the woods and plains, to ensure success. In addition 
to these battues, and the recent increase of cultivation and population, 
we may account for their gradual decrease by the greK^ increaeie that 
has taken place, of late years, in the number aud use of fire-arms. 
Nearly every Barman can shoot, and a large proportion have each 
their matchlock or cheap Birmingham gun. It is excessively diffi-* 
cnlt to catch a ihamyn^ even a young onei, ali^e, owing to the open 
nature of the country which they frequent ; and several officeit ha 
the Burmese Commission have for some time past been ^deavouV- 
ing, without success, to procure yon^ng individuals of both sexes 
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for the Zoological Society of London.* Major Ticholl had one 
alive for some time in Moulmein, but it jvas eventually killed by 
paiiah dogs which got into its enclosures at night. My informant, the 
shikarree, tells me that he hod one also tame i^me years since ; he 
caught it when abou^ three months old, fed it on milk at first, and 
afterwards on grass and plantain leaves, and, after a short time, it be- 
came so tame that it would follow its owner about, and never attempt 
to leave the dwellings of man ; after an interval of two year^, it got a 
small pair of horns shaped like those of the adult, but much smaller. 
Finally, like most pets, it met with an untimely end, being stolen and 
killed for food by rapacious Burmese officials. From this the i^^ecies 
appear to be capable of easy domestication, although it is said by Some 
invaiiably to pine away and die after capture. The horns of the species 
are of large size, and are kept by the natives for making handles for 
sickles. ^The small ones are of no value, and are either thrown away or 
cut up and used as pegs. 

As to medicinal qualitj.es, when a buffaloe is bitten by a snake, the 
horn of the thamyn ground to powdet is mixed with a solution of the 
leaves of the Yekazoon” (Jpomcea, sp, or convolvulus,) and given in- 
ternally, as it is said to cure the bitten animal immediately. No other 
part of the beast appears to be used medicinally, and the above men- 
tioned nostrum is of no «vail for the human race. 

In conclusion, there is one point to which I wish to draw especial 
attention, as one on which our information at present is very limited. 
It is not known for certain whether the thamyn^ in its first year, has 
horns without the brow antler, or whether they are the same as those 
of adult individuals, but smaller and with fewer tynes. The pxo8 and 
conB on either side of the question are I find about equal. It remains 
for those who have the opportuuity of rearing the young animal in 
captivity, or ofthooting a young one, to prove which is the right view 
of the case. 

* I have since heard that Gal. Fhayre has one at the present time alive at 
Bangoon, and Kr. Qrote one at Alipore, Bnpposed to be the yonng of this 
species. 

A. fine fall grown Stag Which I received for Col. Fhayre is now in the Zoolo- 
gical Boo. Gardens, London,— 
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Zoological Notfs. 

By William T. Blailfted^ ¥. G. S* 

Cor. Metn. Z. 6. lion. 

{BiiOdiYed lOth^ June, 1867^] 

The following notee refer chiefly to the distjibutioii of Tftriou^ 
animals in India and Burma, and to the habits of a few speoies. 
There is much in them which is probably not new, more especiidly* 
with regard to the habits of animals. Still the subject is so interest- 
»ingv Aud so little studied by naturalists for want of opportunity, that I 
tiust these few remarks may have some interest. All the facta noted 
are front personal observation, except where the contiary is stated. 

1. The Imn in India. Mr. Blyth, about 2 years since, called atten- 
tion to the circumstance that lions had been lecently met with in parts 
of India iu which the animal had been supposed ^o be extinct. Since 
that time, one or two other localities have been added to the list of those 
in which lions have been met with. A paragraph went the round of 
the newspapeis rather more than a year ago, in 1866, to the effect 
that a lion had been killed near Bewah. An account of the death of 
this animal was given in the new Oiiental Sporting Magazine ; and 
again in “ Land and Wa^r,” for December 8th, 1866, Captain Le 
Me'iUlier described the locality and gave the dimensions of the skin. 
The animal was killed by Messis, Lovell and Kelsey, of the Jubbulpoor 
railway staff : it was a fine male with a full mane The dimension! of 
the stretched skin were the following : 

ft. in. 


From tip of nose to end of tail, 9 8 

Ditto to inseition of tail, 6 10 

Ditto to hinder end of mane, 3 6 


Across skin fiom fore toe to fore toe, ... 6 11 
So that the animal, when alive, probably measured ratfler less than 
9 feet from the tip of the nose to the end of the tail, measured as 
tigeis usually are, that is, by carrying a tape from the aose over the 
head and along the middle of the back. 

The mane is specially mentioned as very full^ the lougest haiiB 
being about eleven inches in length, the colour yellow sandy, except 
on the crown of the head, along the crest, and across the shoulders, 
where a blackish shade prevailed, the hairs being white, Ua^ and 



190 


Mf, W, T, Blanford^g Zoological NotcB, [No. 3, 

yellow, in about equal proportions. The ears were black on the 
outside, and the tip of the^i was also black ; the lower tip white. 
From the dark colour of a portion of the hair, there can be little 
doubt that this was not ,an aged animal, although, from the fully 
developed mane, it must have been mature, and not* a young lion. 
The spot where it was killed wa| near the 80th milestone, on the 
railway from Allahabad to Jubbulpoor.^ 

I am indebted to Mr. Grote for a note from Captain Le Mesurier 
confirming the above particulars, and adding the following, ^Iso^ 
mentioned in the letter published in Land and Water.” 

Some few years ago Mr. Court, who is now Commissioner of 
Allahabad, and a very good sportsman, disturbed two lions on the 
rocky plain near Sheorajptir, twenty-five miles west of Allahabad, 
when he was stalkii^ antelope.” 

Two years ago (1864) Mr. Arratoon of the Police shot at and 
wounded a lion very near Sheorajpur, and eventually, with native help, 
stoned him to death, as he had no spare ammunition. Some of the 
members of my staff saw the skin, and got the story, nearly as I 
relate it, from Mr. Arratoon, who still holds a police appointment 
somewhere in the N. W. Provinces.” ^ 

The last authenticated appearances of an animal now verging on 
extinction in Central India are, I think, sufficiently worth preserving 
to demand a recorff. The Sheorajpdr lion is, I believe, the furthest to 
the eastward yet known as having been killed in the present century. 
Col. Torrens also has written to Mr. Grote to say that lions still 
occur about Lalatpur, between Jhansi and Saugor. 

A few lions appear to be killed every year about Gwalior and 
Goona, but the animal is scarce, and, being eagerly sought after by 
some of the keenest sportsmen in India, it is rapidly becoming scarcer. 
In the hot weather of 1866 no less than 9 lions were shot by one 
party in the neighbourhood of Kota in Rajpootana. My information 
is derived directly from one of the spoi-tsmen, Major Baigire. Of one of 
these Rajpootana lidns I have i^en a coloured drawing, taken imme- 
diately after death by an excellent artist. The mane was very fine 
and well developed, although the beast was killed in the hot weather, 
when the mane, like the rest of the fur, is doubtless thinner than in 
the winter. 
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From a native I learn . that in a recet^ beat in Bajpootona (some- 
where on the neighbourhood ef Kota)/^ less than 10 lions were 
turned out. K this story be true, and I think I have heard of similar 
large gatheringis amongst African lions, this animal occasionally collects 
in much larger numbers than tigers do. At the same time I do not 
place much faith in the stoiy. Tl^ laigest number of tigers of which 
I ever heard as being found together was six. These were full grown 
animals. Five I have several times heard of. In such cases all are 
done^family, the old tiger and tigress and their full grown progeny. 
A tigress not unfrequently has 3 or 4 cubs (I have known the latter 
number i)f foeti to be taken from the body of a slain animal) but they 
rarely, I suspect, all attain to muturity. 

The lion seems still to exist in 3 isolated parts of Central and 
Western India, omitting its occasional occurrence in Bundelkund. 
These are (1) from near Gwalior to Kotah. (2) Around Deesa and 
mount Aboo, and thence southwards nearly to Ahmedabad and (3) in 
part of Kattiawar, in the jungles known .as the Gheer. It is possible 
that isolated examples may yet remain in others of its original haunts. 

I may add that the opinion expressed by Mr. Blyth (Cat. JIam. in 
Mus. As. Soc.) of the in^dority in size of the lion to the tiger is 
quite borne out by all I have heard on the subject. Major Baigire, 
one of the best known tiger hunters of Western India, who has also 
killed more than one lion, told me that the muscular development of 
the latter animal, as displayed in the skinned carcase, is decidedly less 
than that of the former. 

2. The hunting leopard, Felis (cynalurus) juhatus, Blyth, in his 
catalogue, gives the range of this animal in India as confined to the west 
and south. It is found throughout the greater portion if not the whole 
of the Central Provinces, though everywhere scarce, and I have seen 
the skin of a specimen killed near Deogurh in the Sonthal pei^unnahs, 
and brought to that station by a shikaree. I think it will be found to 
exist, here and there, almost throughout the Peninsula. In Catch it 
is said to be the only large feline existing, but loannot speak positively 
on this subject. . 

3. The wild dog. Cuon rutilans^ Pallas. 

The ordinary prey of these animals, who, as is welt known, hun^ 
in pocks, is the s^mbar (Bitsa Aristotelis, Ouv.), the chital or spotted 
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deer (axis maculatus G-ray), the wild pig. But they attach higher 
game. I have heard a perfectly authenticated account of their destroy- 
ing a y^ung gaur (Bos gaurm), and I myself found the fresh catcase 
of a full grown (tame) buffalo which had been killed by them. This 
was in the jungles east of Baroda. Now a buffalo is not an easy 
beast to kill ; very few ti^rs wig attack an adult. It struck me 
that the teeth of a wild dog would scarcely suffice to tear the enormously 
thick skin of the throat of their prey : and on examining the carcase 
I found scarcely the mark of a tooth on the neck and throat, althg^h* 
there were many about the muzzle. The animal had evidently been 
killed by tearing out its intestines, a portion of the J)ack n^antime 
holding the animal by hanging on, in bull dog style, to his muzzle 
and forequarters. I suspect that they kill all large animals in the 
same way ; a young sarnbur, which I saw on the Nilgiris, had 
apparently been killed in this manner. I have heard from natives, 
too, that this is their mode of attacking tigers. That they do attack 
and kill tigers is so universally stated in India, in every place where 
the wild dog is found, from the Himalayas to the extreme south, that 

1 do no^ think its truth can be dCubted, startling as the assertion 
appears. Yet, singularly enough, they ne^^ attack men ; at least I 
never heard of their doing so. The wolf, which, although larger, is 
proportionately their inferior in strength and speed, and which rarely, 
and in India, I thi^v, never, collects into packs as large as those of 
Cuon rutilanSy not unfrcqueiitly attacks men, though I believe he 
rarely attacks an animal of the size of a full grown sarnbur. 

Ruminantia. 

4. The gaur and gayal. Bos gaurm, Smith, and Bos * pontalis, 
Lambert. I had the unusual advantage last year, and at an interval of 

2 months, of seeing five adult examples of both these magnificent bovine 

species alive. The gaur were wild in the jungles of Niinar, the gayals 
were the magnificent tame speciinens procured by Dr. J. Anderson for 
the Zoological Society, and living for some time in the Botanical 
gardens at Calcutta. There could be little question of the purity of 
breed of the latter ; although far more tame and gentle than most 
domestic cattle, their symmetry and the regularity of their colouring 
were those of wild animals. * 

There is, at the first sight, a remarkable resemblance between these 
two races. The massive proportions, thick horns, short legs, immense 
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depth of body, the dorsal ridge terminating abruptly about half way 
down the back, the general colouring, are all characters common to^ 
boti. But one or two differences are immediately perceived, and 
others become conspicuous on closer examination. The most remark- 
able of course are the comparatively straight and wide-spreading 
horns and the enormously developed dewlap of the gayal, as contrasted 
with the sharply curved horns ancf absence of any dewlap in the gaur, 
and the shorter tail of the former. But if Dr. Anderson’s specimens 
ar^fair examples of the gayal, they sliew that there are several minor 
distinctions between the two. In the gayals the head- is shorter and, 

I thinly altogether smaller than in the gaur, and the dorsal ridge is 
not q^uite so high. In the adult bull gayal in Calcutta, the skin of 
the back and sides is almost naked, as in the buffaloes of the plains of 
India ; this I have never seen in the gaur. The^ legs below the Imecs 
too, which in the gaur are dirty white, are, in these gayals, dirty 
yellow. The female gayal is darker in colour than the cow gaurs 
which I have seen, but as the latter vary considerably in tint, the 
former may possibly do the same. 

I have seen a good deal of the gaur in the Satpoora hills djiring the 
last few years. It there inhabits the peculiar thin jungles which 
cover the trap rocks of Central and Western India. These jungles, as 
is well known, consist of tolerably open spaces of thick grass 3 to 5 
feet in height, Avith small scattered trees. This grass is burnt at the 
end of the cold weather over the greater portion of the countiy. In 
ravines and along the banks of streams the jungle is thicker, but 
elsewhere^ there are few places where the trees are an impediment to 
riding. ^ The gaur feeds in these plains in the morning and evening, 
drinking in the evening, or at night, and retreating during the day 
either to a shady ravine, or, during the liot weather, at least, to the 
top of a high hill, the most breezy spot being apparently chosen, 
irrespective of shade. So far as I have observed, the gaur, like the 
sdmbur, never remains in the vicinity of water, or drinks, during the 
heat the day.* 

The ferocity of the gaur has been, I think, greatly overstated. I 
have never heard of but one well authenticated instance of an 
unwounded animal attacking man, though the bulls, like those of all 

* The spotted deer, on tho other hand, almost invariably does so. The s^ra- 
burs, I believe^only drink at night. . 

25 • 
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large bovines, are undoubtedly dangerous in the rutting season. In 
general, the gaur is a timid and rather stupid animal, not very sharp 
of sight, though, like all ruminants and, indeed, all wild mamn^ls, 
gifted with strong powers of scent. 

I have never seen a herd of more than 16, and ten to twelve is a 
more common number, the herd comprising one or two adult bulls 
only, the remainder being cows and calves. The bulls remain apart ; 
either solitary, or in parties of two or three. But I have heard both 
from Europeans and natives of much larger gatherings having been^ 
seen. These are doubtless formed ‘ by the union of many herds, and 
this habit of collecting, at particular seasons, in verydarge numbers, 
appears common to most ruminants which habitually live in herds. 
Thus I have seen, in April, at least 150 spotted deer (^Axis maculatus) 
together, and I have heard of far larger numbers collecting in the hot 
season,* and I have recently heard of similar assemblages of the 
bdrasingha {Rucervus Duvaucellii). 

The cows of the gaur, as I have already mentioned, vary consider- 
ably in colour, being usually some shade of brown, approaching dun. 
Some, in Nimar and the Satpoora hills at all events, are of a very red 
tinge, in some cases approaching closely to the deep red so common 
in European cattle, — the colour also, I believe, of the cow Banting, 
Bos sondaicus, I am inclined to_ think that the colour is redder in 
the cold season tha» in the hot weather. The usual tinge in the hot 
season at least is a much duUer brown, nearly the colour of the Nilgiri 
buffaloes. From what I have heard, the tint of these Nimar animals 
may be lighter than that of the cows in the Western Ghats and 
southern ^dia, a circumstance probably connected with the much 
greater exposure to the sun which they must undergo in the thin 
trap jungles, and also partly, perhaps, accounted for by that tendency 
which appears to exist in most wild animals to approximate, in their 
colour, the general hue of their habitat. This is, of course, much 
lighter in a tract mainly covered by grass, which is dried and of the 
colour of straw for 7 months of the year, than in the depth (W the 
evergreen forests of Malabar and the Western Ghats. 

The size of the gaur, great as it is, is often, I suspect, exaggerated 
by unfair measurement. Instead of measuring the true height, as is 
done with horses, the length from the forefoot to the end of the spinal 
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ridge is substituted. A great addition to the height is also easily- 
made by pulling out the foreleg as the*ammal lies, and by measuring 
from the toe instead of from the heel, especially if the cord be curved 
a little over the side. Another plan I have lately heard of is to 
stretch a tape from one forefoot to the other over the back, and to 
take half the resulting length as the height. When it is remembered 
that the measurements are made by sport^en, not by naturalists, it 
will easily be understood that all should be taken cum gram and that 
m^y may be rejected altogether. My own impression is that it is 
as rare to find a gaur exceeding about 17 J hands (5 ft. 10 in.) as it is 
to meet with a tiger above 10 feet in length. Larger animals do 
undoubtedly exist, but they are rare, and it is, I think, doubtful if 
20 hands (6 ft. 8 in.) is ever reached. To judge from all the horns 
I have seen, the gaur of no part of India proper attains a larger size 
than in the Satpoora hills. 

The gaur is called ran pado in Goozerat and ran hila by the Bheels 
of Kundesh, both words, like the name commonly used throughout 
Central and Southern India, ran or jungli hijns^ meaning wild buffalo, 
which is just as absurd, as tbjs term hison applied by Anglo-Indians. 
I have even heard the name arna^ which of course means the wild 
buffalo, applied to the gaur ; and the correct name is rarely used, in 
Central India at least, except in the neighbourhood of districts where 
wild buffaloes occur. 

5. The wild buffalo, Bos (Buhalus) huffelus. 

I think J31yth is in error in restricting the range of the aboriginally 
wild buffalo to the Ganges valley and Assam. (Gat. Marn. As. Soc. 
p. 103). Wild buffaloes are completely unknown throughout Western 
and Southern India, but they are common on the east C(jist, to some 
distance south of Cuttack at least, and throughout the jungles of 
Mandla, Raipur and Suinbalpur, extending west as far as the Wein a 
Gunga and Pranhita, and south to the Godavery ; a few herds may 
occur beyond these limits, but they are very rare. My information is 
derived partly from my own observation, partly from various sportsmen 
who have seen and killed the animal in these districts ; and I have 
myself seen the spoils. All that I have seen belong to the B, speiroceros 
race of Hodgson, with horns curving from the base. My reasons for 
thinking all these animals aboriginally wild, and and not feral, are — 
1st, the perfect symmetry and immense size of their horns. 2nd, the 
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fact that the tract inhabited by them is contiguous to the area, Lower 
Bengal and Assam, inhabited by the undoubtedly wild race. 3rd, the 
circumstance that precisely the area mentioned comprises the rangew of 
other animals also restricted, in India proper, to Bengal and the 
neighbourhood ; e. g. Bacervus duvaucdlii and Gallm feri^ugineus^ 
concerning the distribution of which I shall have something further 
to say presently. 

6. The four-horned antelope (Tetracerus quadricornis,) 

This species is especially abundant in the trappean districts of 
Western India, it is one of the commonest wild animals in Nimar, 
Malvva, Khandeish, the western part of the Nerbudcla valley, and 
throughout the Taptee valley. It is also common along the Western 
Ghats and in the Konkan about Bombay. It lives in jungle, and is 
generally to be found near water. It is comparatively a solitary animal, 
and I have never seen more than four together, the two parents and 
their young. For a long time I was inclined to look upon the 
animals with only the posterior pair of horns developed as a distinct 
race, with lighter coloured fur, and I am by no means satisfied that * 
there is not a distinction to be drawn. The two horned specimens, in 
the country I have mentioned above, are quite as numerous as the 
four horned, and although they are fully adult, I have failed to find a 
trace of the cores belonging to the anterior pair of horns on the skull ; 
a specimen with all Jour horns fully developed and pointed is rare, 
generally the anterior horns are mere knobs. 

Mr. Blyth is, I think, in error in his catalogue of the Mammalia in 
Mus. As. Soc. p. 166, in applying the name Chikara to this animal. 
The Chikara or Chinkara (the latter being the correct name, but the n 
is nasal anff very little sounded) is the name which 1 have heard 
universally applied to the Indian gazelle, Antelope Icimettii, Sykes. The 
4-horncd antelope is called Chousingha in Hindee, us stated by Mr. 
Blyth ; it is known by the Mahrattas as “ Benhara"' and by the Bheels 
of Guzerat as Bohr a or Bhohra. 

7. The Indian antelope and gazelle. (^Antilope hezoariica, Aldr 
and A. Bennett a j Sykes)., Both of these animals can exist without 
water. The antelope abounds on the strip of sand separating the 
Chilka lake, which is quite salt, from the sea ; and on this strip the 
only fresh water is obtained from one or two deep wells. The strip is 
about 30 miles long. I have been assured by so many^people that 
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antelopes do drink in places, that I cannot absolutely assert that they 
do not, although I suspect ^heir visits to the edges of streams and 
tanks are rather for the purpose of feeding on the green grass growing 
there than for drinking. As regards the Chinkara or Indian gazelle, 
I quite believe that it never drinks. I have seen it in the deserts of 
Sindh* in places where the only water ior 20 miles around was pAcured 
from wells ; and in places in Western and Central India where, in the 
hot weather, the only water is obtained from small pools remaining in 
jth^ beds of streams, and around which the tracks of almost every 
animal in the forest may be seen, I never yet saw the very peculiarly 
formed tracks of the gazelle, although it frequently abounded in the 
neighbourhood. The four horned antelope, on the other hand, drinks 
habitually. I have seen it doing ^so, and its tracks are constantly to 
be found at water holes. The Nylgai drinks, but not, I think, 
habitually, except in the hot weather. 

8. Tlie Bara Singha, Eucervus Duvaucellii. For some remarks on 
the geographical distribution of this species see further on, under the 
jungle fowl. The localities given by Mr. Blythf are Upper Bengal ; 
valley of Nepal ; Assam ; Ncrludda territory ; Eastern Sunderbuns. 
This list requires slight “ modification. The animal occurs, though 
scarce, in Beerblioom, and I believe, here and there throughout the 
Chota-Nagpoor country, Sirgooja and Chutteesgurh, and it abounds 
in Bustar, as I have lately Jearned from Captain Glasfurd, the Deputy 
Commmsioner of Sironcha^ It is to be found about Umarkantak, the 
source of the Norbudda, and in Mundla, but with one exception, to 
be presently noticed, not further to the west, and it is unknown 
throughout the greater portion of the Nerbudda valley. Generally 
the limits of its range are very nearly those which I ha^ indicated 
for the wild buffalo. 

PACnYDEIlMATA. 

9. The Indian wild pigs. Sus scropha f 

Mr. Blyth has pointed out(J. A. S. B. AXIX, 105) distinctions in 
the form of the skulls of wild pigs in India, but he has not referred to 

* The Sindh species may bo distinct. 

f Catalogue of tlio Mammalia in the Museum of the Asiatic Society, The 
localities given by Mr. Blyth are in general thoroughly trustworthy, so far as my 
cxporiunco goes. I am therefore the more anxious to correct them where any 
improvomeut is possible, a task only practicable to those who like myself have 
had opportuuij;iys for oxtonsivo travelling in India. 
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differences in colour. Now I have seen whole herds (or sounders) of 
wild pigs which were brown in colour, irrespective of size or sex, and 
other herds in the same region, all the members of which were black. 
Large hogs arc usually black, becoming grizzled with age, but I have 
seen a large solitary hog of the brown species, which had been just 
killed By a friend, and it was the same colour as the smaller animals. 
The brown race, so far as my observations extend, is never found 
except in bush or forest jungle, the black pigs are the common wild 
hog of the plains, but are also frequently met with in forest. These 
may be accidental varieties, but it is equally probable that the 
dfference in colour is connected with other distinctions. I can, 
however, only point out the question as one for enquiry. 

lloDE^TIA. 

10. The Burmese bamboo rat, Rhizomys castaneus^ Blyth. — In 
the Catalogue of mammalia in Mus. As. Soc. the locality of a specimen 
received from me is erroneously entered as South Arakan. The speci- 
men was killed by me at Pi-ome in Pegu. The distinction is 
important, as the fauna of S. Arakan, and of Arakan generally, is 
very different from that of Upper Pegu, though many species, like the 
present, are common to both. 

Cetacea. 

11. The freshwater dolphins of ‘ India and Burma (JBlatanistd) , 
It is well known that species of Blatanista — whether the same or 
distinct, is less clearly ascertained, occur in the Ganges and Brahmaputra 
and in the Indus. It is less generally known that a species abounds 
in the Irrawadi. I have seen them in various parts of that river from 
near the mouth to nearly 100 miles above Ava, and I was told by 
natives that they are to be met with as far to the north as Bamo, the 
Burmese frontier. I was, however, never able to obtain a specimen. 
The species is very likely to differ from that of the Ganges. 

I cannot say if these animals are found in any other Burmese rivers. 
They may very likely exist in the great rivers of Siam and Cambodia, 
and they should be looked for in the greai; Chinese rivers. I am pretty 
certain that in India they are only found in the Ganges, Brahmaputra, 
and Indus, and their tributaries. I can speak pretty certainly of their 
non-existence in the Brahmini, Mahanadi (of Cuttack), Godavery, 
Taptee and Nerbudda, and I never heard of their occurrence in the 
Krishna or Cauvery. * 
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12* Geographical distribution of the'red and Sonnerat jungle fowls. 
GaUus ferrugineuCy Gm,, and O. sonnercUUy Tem. 

I regret very much having been the means of misleading Dr. Jerdon 
as to the distribution of the red jungle fowl. I had been told by two 
different observers that they had seen and shot jungle fowl exactly 
like the common barn door fowl in and near the Rajpihla hills, and a 
third had assured me that he had seen specimens of two different 
kinds of jungle fowl from the same neighbourhood. ^ 

have now been through the Rajpihla hills and the western 
Satpooras pretty thoroughly, and I am convinced that the only jungle 
fowl inliabiting those ranges is Gallus sonneraiii. This species is also 
found north of the Nerbudda, in the jungles east of Baroda, and 
around Chota Oodipoor, but how far it extends to the north and north- 
west I cannot say. It is not improbably to be found in the Aruvelli 
range and perhaps about Mount Aboo. It occurs throughout the 
Satpoora hills, north of Kandesh, and indeed throughout the Taptee 
valley. Further south I have recently shot it in the jungles just east 
of Chanda. 

Jerdon mentions its occurrence at Pachmurri, where, however, I 
learn from Lieut. J. Forsyth that G. ferruyineus also occurs. I am 
indebted to Lieut- Forsyth for the following most singular fact with 
reference to the limits of the latter species. He tells me that- it is 
precisely conterminous in the hills south of the Nerbudda with the 
Bdra Singha, Rucervus Duvaucelliiy and the Sal tree, Shorea rohusta. 
The western limits of the great belt of Sal forest which covers so large 
a portion of Eastern India is in the Mundla district, and there b^a 
singha and red jungle fowl also occur. The s^ilis not found in Western 
India ; but there is one spot in the Deiuwa valley, just under 
Pachmurri, where a patch of sal forest occurs, and there, and there 
only, the red jungle fowl and the bara singha are met with, jalthough 
the nearest spot to the eastward where the three again recur is 150 
miles off. Lieut. Forsyth a<^s that the two kinds of jungle fowl meet 
on the plateau at Pachmurri and he has shot both there. When in 
charge of the forests, he has traversed the whole of the jungle tracts 
south of the Nerbudda, and can speak positively as to the above very 
curious circumstance. It would be very interesting to ascertain 
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'whether any other animals or plants have a similar distribution. The 
only hypotheyis which appears to account for the existence of an 
isolated colony of eastern forms like this is to suppose that, like a 
geological outlier they were formerly connected with the present "main 
range, and that they existed throughout the intervening area in which 
they are now no larger found. 

To the south, the range of the bdra singha and red jungle fc^l 
appears again to coincide with that of the s^l tree. I have mentioned 
above the occurrence of the bara singha in Bustar, where Je^o?^ 
found both kinds of jungle fowl together, and where the sdl tree is 
also met with. Gallus ferruginem does appear to reach the Gpdavery 
further east, as I heard one crowing not long since in the gorge through 
which the river runs about 50 miles above Rajahmundry. 

13. Distribution of the black and painted partridges, Francolinus 
mlr/arisj Stephens, and F. jpiefus Jerd. and Selby. 

Jerdon, Birds of India, pp. 559, 562, leaves the relative distribution 
of these two species to the west somewhat undefined, I haye only 
seen or heard of F, vulgaris in Sind. F. pictus abounds throughout 
eastern Guzerat near Baroda and Surat, and 1 believe, extends 
throughout Kattiawar. It also occurs, though Icss^commonly, in 
Cutch, whcie I have seen it. 

Reptilia. 

The garial (GavTalis gangcticus.) 

This crocodile is generally supposed be confined to the Ganges and 
Brahmaputra with their tributaries. It is found also in one other river 
running into the Bay of Bengal, the Mahanadi of Cuttack. It does 
not, however, appear to range further south and is unknown in the 
Godavery. It is wanting in the Nerbudda and other livers which fall 
into the sea on the west coast.* It is also unknown in Burma. 

* I have been recently informed on good authority that it exists in the 
Indus. Edixok. 
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Kashmir^ the Weetern Himalaya an^ ihe Afghan Mountains^ a 
Geological paper ^ by 

Albert M. Verchere, Esq. M. D. 

Bengal Medical Service, witli a note on the fossils by 

M. Edouard de Verneuil, 

Membre de I’Academie des Sciences, Paris, 

(Continued from page 115, of No. II. 1867.) 

April 1864, I sent a box of fossils, mostly from Kashmir, to 
Prmcssor Faire, of Geneva, M. Faire kindly forwarded these to M, 
E. J. de Vemueil, who was good enough to examine them carefully, 
and to write a most interesting note, of which a translation is now 
given. 

Some of the fossils represented in the Plates were not sent to Pro* 
lessor Faire, and some which were sent, are not figured here ; the 
numbers at the head of some of the paragraphs of M. de Vernueirs 
note refer to the fossils represented in the Plates. 

Note on the fossils forwarded by Mr. Vercherb, by M. Edouard de 
Vernueil, Member of the Academic des Sciences^ dec. dec. 

The largest of the two specimens sent, of which the matrix is*a 
dark brown limestone, belongs to the Productus Semireticalatm^ 
(Martin), one of the most characteristic species of the carboniferous lime- 
stone, in Europe, in Russia and in America. This species has been 
brought from the south of the Oural, and Mr. Tchihatcheff has found 
it in Siberia in the Altai mountains. 

A specimen of Productus costatus (Sowerby). This is a species 
scarcer than the preceding. The specimen from India shows well the 
characters of the species such as they are figured by Sowerby, whilst 
those from Missouri, figured by M. de Konnick, do not possess the 
large and thick ribs which characterise the original species. The Pro* 
ductus costatus^ first found in England, does not exist in Cfontinental 
Europe, except in Russia where I found it in the government of Toula, 
Some Russian authors mention it from the government of Tiver and 
6f Kalonga. 

Productus Humboldti (D’Orbigny). This species is very like P, 
Granulosus (Phillips) and P, Heberti (Vernueil, Bull. Soc. Geolog. de 
• 26 
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Prance, Vol. XII. p. 1180). It is distinguished from this by its well 
marked sinus, and its fine and Numerous spines strewed without order on 
the surface and not forming concentric series. The P. Humholdti is 
mentioned by Keyserling as having been found by him in the car- 
boniferous limestone of the Soiwa, an affluent of the river Petchora 
on the western slope of the north of the Ourah Mr. Davidson has 
thought proper to make a new species which he calls P. Purdoni ^n 
some Carboniferous Brachiopoda collected in India by A. Fleming and 
W. Purdon in 1848 and 1852, Quarterly Journal of the Geol. Soc. of 
London, PI. 2 fig. 5, 1862) based oh specimens similar to those uffu^ 
examination, and which came from Chederoo and Mposakhel (Salt 
Range, A. M. V.). He gives a drawing, under1;he name of P, JSurn- 
loldtij of a species on which the spines are fewer and confusedly 
arranged in quincunces, and of which the sinus is very slight and only 
visible near the front bf the shell. I would regard this rather as the P. 
pvstulosits, 

Producius Coroj (D’Orbigny). Two good specimens possessing well 
the characters of the species. — Discovered first in the Bolivian plateau 
by D’Orbigny. This species is one of the most characteristic of the car- 
boniferous limestone in England, in Belgium, in Spain and in Russia. 

*At the time I found it in the last named country D’Orbigny had but 
just described it ; I did not know his work, and, as this shell varies much, 
I had made two species of it under the names of P. Tenuistriatus and 
P. Neflediwi. It is found on both slopes of the Oural, and also in the 
white carboniferous limestone of the plains of Russia at Sterbita- 
mak on the river Oka, and in the carboniferous region of Douety. 
Finally it is also mentioned in North America. It has therefore a 
great geological range. 

Four specimens of Productus, That in the black limestone and 
brought from Kashmir is the P. Flemingii or Longispinus or 
Lohatus (three names of the same animal). It is one of these Pro- 
ducti largely distributed on the globe. It has been found on the 
Mississipi in the state of Ohio and in K<entueky. It exists in Eiig- 
jand, in Spain, and in Belgium. Messrs. Keyserling and Murchison and 
I have found it in the governments of Tiver, Kalonga, on the Douet 2 i 
as well as on the river Belaja near the glacial sea. The speci- 
mens from the white limestone of the Kafir- Kote are ^ distinct 
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variety, remarkable for a pretty considerable ntimber of ttibnlar 
spines, and by the large size of its longitudinal strife, which are 
ofton well marked. 

Four specimens of a small species which differs from the P. 
Longu2mius or lohatus by the want of lobes and of a sinus orf 
the middle of the greater valve. It is perhaps the P, Aculmtus^ 
(^artin), but the specimens are not good enough to be determined 
rigorously. 

^ Very small specimens of Productus which are perhaps the young 
of \\iQ P. longtspinus or of P. BoUviensis, (D’Orbigny), of which 
Keyserllng found a valve in the carboniferous limestone of the 
basin of the Petchora (government of Archangel), It is characterised 
by well detached ears. 

Two specimens of Athyris^ without the test and too imperfect to 
allow of their being determined (Terehratula Sultilita^ Halls?) 

Four specimens of a species of Alhjris which is perhaps new. It 
belongs to the class of Terehratidae with concentric striae and internal 
spires, called by D’Orbigny Spirigem and by M’Coy Athyris (a name, 
let us remark, which means ihe- reverse of what exists, since, instead of 
being imperforate, these species have a round hole on the beak). 
This species from Kashmir approach^ the A. Amhigna^ (Sowerby), and 
the A. Glohulosa^ (Phoill.), but it is more transverse and the beak is 
more detached and sharper. It may be called A . Buddhista, as proposed 
by Mr. Verchere. The A, Amhigua is found in Russia in the carboni- 
ferous limestone, but is rare there, whilst it is common in England. 

Two specimens, of which one is perhaps a variety of the T, Suhti- 
lita, (Hall*) or the T. Suhiilita itself. The other appears to me to be 
an Athyris Boyssiij (Vernueil), discovered by myself in the carbonifer- 
ous limestone of Belgium. When this species is well preserved, the 
shell is seen to be covered by a pilose investment or coating, consisting 
of very fine spines continuing the lines of growth. The specimen I 
possess presents traces of this structure in the shape of a pubescence 
of veiy fine hairs. 

Three specimens in a bad state of preservation, which are probably 
merely Varieties of the A. RoysiL 

* The Terehratula Suhtilita is a species of Hall, found in the carboniferous 
of the Great Salt Lake in America. Mr. Davidson mentions it from India. 
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One more specimen of the same species. 

Two specimens of a Terebfatula which is probably new, but the 
specimens are not good enough to be determined. 

Six specimens of a Spirifer which appears to me to be new. At 
first sight one would take it for the S. Trigonalis^ (Martin), but it 
differs from it by the narrowness of the sinus, and by the want of folds 
in that part which most commonly shows some of them, more or less 
well marked, in the Sp. Trigonalis, The narrowness of the sinus re- 
minds one of the S. Mosguensis^ of Russia. 

Spirifer ina nearly allied to the S- OctopUcata, (Sow.), and still 
to the Sp, Cristata of the Zechstein, two species which Mr. Davidson 
unites into one. This author figures the S. Ocioplicata amftng the 
fossils of India. The specimen, which is marked No. 16, has narrower 
ribs and broader furrows than the specimens figured by Davidson. 
On another are admirably well seen the granulations peculiar to the 
genus Spirifer ina of the lias, and to the Permian and Carboniferous 
species under notice. PI. I. fig. 2, a, b, c, d. 

Great Cardinia, perhaps new. PI. VI. fig. 2. 

Two specimens of Gardinia bearing a distallt likeness to the G, Ovali& 
(Martin,) C. Uniformis of the Carboniferous of England and also to 
the C. Listeri Unio (Sowerby,) of the Lias. 

M. de Koninck has figured a shell very similar ‘to this under the 
name of Solenopsis imbricata^ (Descrip, of new fossils from India, dis- 
covered by A. Fleming, by de Koninck, Quart. Journal of the Geol. 
Soc. vol. 19 PI. IV fig. 3.) obtained from the carboniferous limestone 
of Varcho, (Vurcha, Salt Range, Punjab. A, M, F.) 

Aviculo-Fecten dissimilis {Tecten id., Fleming), This fepecimen 
reminds one of the Pectea Ellipticus, (Phillips), which is found in the 
Carboniferous of Russia. 

Axinus, sp. nova. This shells resembles much the Axinus ohscurus, 
(Sow. Schizodus, King,) of the magnesian limestone or Permian of 
England. It has also some distant likeness to the A. Carbonarips 
(vernus) Sow. Geol. Transac. vol. V. pi. 38. 

Femstella Sykesi, Koninck, Quart. Jouni. vol. 19, pi. 1. fig., 

Fenestella megastoma, Koninck, Quart, Joum vol. 19, pi. I, 

Fenestella, Undetermined. PI. V. fig. 1. 

A very pretty species which I do not know. Perhaps the Vincu- 
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laria multangularis (Postlock). It is to be regretted that the surface is 
not seen and that the branches are split* in two. 

Liihostrotion floyiforme, Flem. a common enough species in Bussia 
in the carboniferous ; found also in England. 

Michelinia or Beaumontia, 111 preserved specimen. 

JBhyllopora crihellum, Konnick, Quart. Joum. vol. 19. pi. I fig. 2, 


List of species which have been identified from the specimens sent 
by Mr. Verchere. 

Productus Sernireticulatus^ Martin. 

2. „ Costatus ^ Sow. 

3. * „ Humholdtii^ D’Orbig. 

4. „ Cora^ D’Orbig. 

5. „ Flemingiij Sow. = P. Lomjispinus and P. Lohatus^ 

Vernueil. • 

6. „ Aculeatus, Sow. 

7. „ Boliviensis^ D’Orbign. 

8. Aihyris amhigua f Sow. (perhaps Sp, hovd), 

9. „ Po?/s5fi,Weineuil. 

10* ,, Tarehratula Suhtilita^ Hall. 


11. Spirifer Vercheriy Verneuil (new species, nearly allied to the 

8, Trigonalis, Martin, butfistinct). 

12. Spiriferina Octoplicata^ Sow, 

13. Cardinia ovalls f Martin. 


14. Solenopsis imhricata^ Konn, 

15. Aviculo-pecten dissimilisj Flem. 

16. Axinusj Sp* nova (nearly allied toil. Obscurus of the Gechstein) 

17. Fenestella Syhesiij Konn. 

18. „ Megastoma j Konn. 

19. Vmcularia multangularis f Postlock. 

20. Liihostrotion floriforme^ Flem. 

21. Phyllopora crihellum, Konn. 

Bemarks^ 


Several notes on fossils collected in India have been published lately ; 
the fossils were forwarded by Messrs. Fleming and W. Purdon and 
more recently by Captain God win- Austen. These publications are 1st, 
Davidson’s Memoir “ On some Ca/rhoniferous Brachiopoda collected in 
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India by A. Fleming and W. Pardon, Quart. Journal, vol. XVIII. p. 25 ; 
2 plates. 2iid, Description of some fossils from India discovered by J. 
Fleming, by Dr. L. de Koninck, Quart. Joum. vol. XIX. with 8 plates 
on which are figured among others some very curious goniatites. 3rd, 
GeologicoJ. notes on part of the N. W. Himalayas, by Capt. Godwin- 
Austen, with notes of fossils by T. Davidson, K. Etheridge^and P. 
Woodward. It is only an abstract of the memoir, without plates, 
Capt. Godwin-Austen followed the Carboniferous limestone along 
the foot of the mountains at the north of the valley of Kashmir 
as far as Ishmalabad.* The carboniferous series is, according to 
Capt. G. Austen, as follows, from the highest to the lowest, 1st 
Layers with goniatites more or less analogous to the ceratites of the 
Miisckelhalk. These layers are the highest of the carboniferous 
formation. 2nd. Below is found a compact limestone poor in fossils ; 
3rd, argillaceous series ; 4th, limestone rich in fossils, FroductuSy (fee. 
5th quartzite. 

As early as 1850, Sir Roderick Murchison had shown me some of 
the fossils sent by Mr. Fleming, and I had identified the P. Covay 
costatuSy Flemingi, the Aihyris Boysii, Orthis crensistriay &c. 
Quart. Journ. vol. 7, p. 39. At the same epoch Dr. Falconer and 
Major Vicary had announced the existence of palaeozoic fossils in 
the mountains which separate British India from Kabul, as remarked 
by Sir R. Murchison, Quart. Journ. vol. VII. p. 38. In 1852, Mr. 
A, Fleming published his observations on the Salt Range in several 
letters addressed to Sir R. Murchison, Quart Journ. vol. IX. p. 189. 

All the fossils collected by Mr. Fleming, Mr. Purdon, Captain 
G. Austen and Dr. Verchere belong to the carboniferous formation. 
Captain Strachey alone has proved the existence of more ancient rocks 
(in a palaeontological point of view.)t He sent to London a series 
of fossils collected in the mountains, from 17 to 18000 feet above 
the sea, which separate Thibet from the British provinces of Kumaon 
and Garhwal. I have identified among these fossils some Asapliusy 

* Capt. Gordon- Austen and myself visited the localities referred to in the 
geological notes, during a tour we made together in the autumn of 1863. Wo 
thought at one time of writing a memoir in collaboration, but having been sent 
to the extremes of India, we arranged our notes separately. A. M. V. 

f In the present paper are figured a few Cystoids which are in all probabi- 
lity Siiwriany see PI, Yill. fig. 61 and 62. 
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Lychas^ IlloenuSj Cheirurus^ Orthoceras^ &c. all characteristic of the 
Lower Silurian. In the upper part of the beds Captain Strachey 
foivid goniatites, ceratites and even ammonites, w^ich remind one 
much of the Trias. So far, therefore, two of the four great divisions 
of the Palaezoic formation have become well known in the^imalaya, 
viz. the Silurian and the Carboniferous, The Devonian will be 
found also, for we have received from a Missionary travelling in 
China three species of Brachiopoda characteristic of the Upper 
Devonian rocks, among others the Terehratula Cuhoides. The^e 
fossils have been presented this year to the Academie de Sciences 
de Paris. Davidson has also figured and described, as receivW 
from diiina, Irachiopoda which also are characteristic of the Devonian, 
among other the Spirifer^ Verneuil. The discovery and deteimina- 
tion of the Devonian in the Himalaya requires attention and research, 

I have further to remark how great is ihe analogy between 
India and Bussia ; I have found in this last country most of the 
species which Mr. Verchere has found in the Himalaya. Bussia, 
the Oural and the Alta^ are connecting links between England and 
India. 

In terminating this note, we wish to observe that if, according 
to Mr. Verchere, the coal measures, (which should be superior to 
the carboniferous limestone), are wanting in India, this want is 
one more resemblance with Bussia, for in all the carboniferous 
zone which extends from Moscow to Archangel the carboniferous 
limestone is never covered in by coal measures. There has been 
a slow .upheaving motion of the ground, which has raised the 
strata above the sea-level, without, however, otherwise disturbing 
them, at the epoch when in other countries, the coal was being 
deposited. It is in the south of Bussia only (the Douetz), and in a 
few localities on the western slope of the Oural, that coal measure 
deposits are to be found. 

(Signed) Ed. dk Veenedil. 

Paris, 21st Nov,, 1864. 
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APPENDIX. 


FOSSILS. 

Silurian. 

Spliopronites sp. PI. VIII. fig 5. 

Perfectly globular ; covered with small rounded warts shar^l^ 
defined. The whole shell, between the warts, is pierced with minute 
pores. No trace of plates ; no mouth nor stalk-scar vMble. i 

Found in the rocky plains at the foot of the Masha Biiim, Kora- 
koram Chain. 

Sphceromtes sp, ‘PI. ^ VIII. fig 6. 

Proposed name of a new species : 8. Ryalln, Verch, 

Globular. Large warts well set apart and not very sharply defined. 
The whole shell is covered with pores. No mouth. A stalk-stem 
very conspicuous. 

From the same locality as the preceding. Name proposed in 
honour of Mr, Ryall, Gt. Trig. Survey, who discovered the shell. 

Sphoeronites sp, PI. IX. fig. 1. 

Dqiressed. No warts or spines ; no plates or traces of plates, no 
stalk-scar. The whole surface pierced by minute pores. 

Same locality. 

Carboniferous. 

Zeawan Beds, 

Cephalopoda, 

Nautilus FlemingianuSy DeKon, 

Journal, Geological Society, Vol. XIX, Part I, No. 73, p. 15- 
PI. VIII. fig. 2. A fragment of this shell was found at Zeawan, 
Kashmir. 

Nautilus FavranuSj Verch, ^ n, sp, 

A very large globular Nautilus, eleven inches across the mouth. 
Perfectly smooth and inornate. Siphon large and central, formed by 
a series of dilatations, giving it a beaded appearance, 

Rotta Roh in the Punjab. 

Orthoceras sp. 
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Zowoor and Zeawan in Kashmir. 

Oast£ropoda. 

J^acroclieilus AvellanoideB, DeKon. 

Journal, Geological Society, Vol. XIX. No. 73, p. 10. PI. Ill 
6g. 4. Botta Boh. 

Dentalium Herculeum, DeKon, 

Op. Cit. p. 8. Pl. IV. figs. 10, 11 & 12. Several specimens 
were found in the Botta Boh, but none in Kashmir. 

Trochus sp, 

Some large specimens of Trochus, four inches across, were found at 
the Botta Boh, Punjab. ^ 

Lamellibranohiata. 

Annmia Lawrencianaj DeKon, 

Journal, Geological Society, Vol. XIX. p. 6. PI. JV. figs. 7, 8 & 9. 
Found in the Botta Boh, but not in Kashmir. 

Brachxopoda. 

Terehratula sacculm^ Murtin, 

Journal, Geological Society, Vol. XXII. p. 40. PI. II. fig; 1. 
Found at Zeawan Zowoor and Bams, Kashmir. ^ 

llcmarh. A few other species of tiue Terebratulce wete found in 
the Zeawan group of Carboniferous limestone, but I am unable to 
identify them at present. ^ 

Spirifer VeicJieri^ de Verneuil, new sp, PL I. figs. 1, la. 

See M. de VernueiVs note. 

Bams in Kashmir. It has been found in Spiti. 

Spirifer striatus, Martin, 

Journal, Geological Society, Vol. XVIII, No. 69, p. 28. PI. L 
figs. 9 and 10. 

Several fragments were found at Zeawan and Zowoor, and complete 
specimens in the Botta Boh. 

Spirifer Moosahlielemis^ David, 

Op. Cit. p. 28. PI. IL fig. 2. 

This shell is exttemely abundant at Zeawan, but was always found 
in fragments. It is also common at the Botta Boh. 

After comparing numerous specimens of the last two species, in 
various states of weathering, I must express my impression that the 
8. Moosakhelensis is only a variety of the S. striatus, in which the 
• 27 
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concentric, laminee (which do exist in the striatus) have become 
exaggerated. All stages of triinsition are to be observed in a mode- 
rately large series. 

Spiri/er Baja\ Strachey [Syn. 8. KeiWhvii Buck ?] 

Paleont. of Niti, page 59. 

Fragments found at Zeawan and Barus. 

Spiri/er^ spec, nor, ? PI. III. figs. 1 & la. 

Hinge-line straight and much longer than the “greatest width of the 
shell. Umbones prominent above tlie hinge-line ; hinge-area not 
seen. Six or seven irregular ribs radiate from the umbo to the mafgin 
in a wavy manner. Fine ornamental raised lines (goarser on the 
larger than on the smaller valve) radiate likewise in a wavy manner. 
Shell flat. It varies a great deal in shape and size, but is always 
very flat, so much so that it has somewhat the appearance of such 
shell as the Strophomtna grandis of the Silurian. It may possibly be, 
like the precedent, a variety of the S, Keilhavii, 

Found at Zeawan in Kashmir and at the Kotta Roh. 

Spiri/erina octopUcata (Sow.), var. Transversa (VercJi.) 

PL I, figs. 2, 2a, 26, 2c, and 2d, 

Specimens like a, are not common at all ; but fragments of the 
shell such as are represented at 6, are innumerable in the brown 

shale of Zeawan. Found also in the limestone of Kafir Kote in the 

* 

Botta Roh, but it is there rare. This shell seems to vary wonderfully, 
from the narrow forms figured by Davidson, (Journal Geological 
Society, Vol. XVIII. PI. I, figs. 11 and 14,) to the very transverse 
variety represented here. 

Athyris sp. (Ath. suUilita, Sail), Pl.^II. figs. 1 and la. 

This species varies considerably, especially as to size, but is easily 
recognized by the oyerlapping of the upper edge of the lines of 
growth so that the shell looks as if made up of several layers laid one 
over the other, like the many capes of a coachman's cloak. 

Found at Zowoor in Kashmir, in lenticular beds where it appears to 
be gregarious. Also in the Rotta Boh and Salt Range. 

Athyris Buddhista, Verch., n. sp, PI. II. figs. 2, 2a, and 25. 

It hfi(t flat, expanded aides on each side. of a well marked sinus of 
the larger valve and sharp fold of the lesser. The beak terminates in 
a point, occasionally pierced by a small foramen but generally 
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imperforate. The spiral oral arms appear to fill the whole of 
the shell, leaving only a small hour-gfass-shaped space in the centre. 

yiiis shell varies a good deal, some specimens being much more 
transverse than others, som^being very flat and others less so. It 
was a gregarious animal found now accumulated in lenticular beds. 

Zeawan and Zowoor. The name proposed is derived from the fiist 
few specimens which were found having been discovered in blocks of 
stone of a Buddhist Hiin, 

Athyris ap. probably A. Eoyaaii, {UEveilU) PI. II. fig. 3-3. 

* Bess transverse than the preceding and ornamented with fine and 
closely set concentric lines of growth strongly marked. Foramen 
generafly obliterated. Imprints showing the fringe-like expansion 
round the margin are very common in the brown shale of Zeawan. 
The shell is abundant in all the localities where the Zeawan bed lias 
been observed in Kashmir and the Punjab. * 

Remark, Several other species of Athyris were discovered at 
Zeawan, Zowoor and Barns, some having the general facies of our figs* 
2 and 3 and being probably varieties of the A. RoysaiL Others with 
the umbo-marginal diameter longer than the transverse and being 
probably narrow varieties of the A, sahlilita. Others, again have the 
general facies of the T, Digona^ and others the carinated appear- 
ance of the Ath, Navicvia (Sow). 

Retzia radiaUs (Fhill)^ var, grandicoata (Davids,) 

Journal, Geological Society, Vol. XVIII. p. 28. PI. I. fig. 5. 

Very frequently met with at Zeawan and Zowoor, and also in the 
J3)0tta B<oh. 

Streptorynclms crenistria, PhilL var. robuatus. 

Op. cit. p. 30. PI. I. fig. 16. 

This shell attains a very large size in Kashn^r and in the Punjab, 
specimens five inches in tranvserse diameter not being rare. Fragments 
of this shell, and young shells, swarm at Zeawan and in some beds in 
the Botta Boh. 

Orthia resupinata, Martin, 

Op. cit. page 31. PI. I, fig. 15. 

Abundant in the brown shale of Zeawan, Kashmir. 

Ortbis ep. PI. III. fig. 3* 

A cast of an Oithis belonging to the type of the Orthis plicatuUm 
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(Hall) of the Silu^n.- , It has six ribs, not very conspicuons, and two 
well-marked lines of growth ; * and is ornamented with fine radiating 
strifiB. Only one specimen was found at Zeawan. ^ 

Remark, An immense number of^ small, or perhaps young, 
OrthisidsB occur in the ferruginous dark shale of Zeawan, in some 
places so abundantly that they cause the shale to exfoliate^like a 
disintegrating mica-schist. The shells are, however, so thin and 
brittle that imprints alone can be procured. * 

Strophomena analoga (Fhill.) ? PL II. fig. 4. 

There is, I think, little doubt of this ^hell being Phillip’s spedier. 
The shell is raised in irregular concentric furrows ^d ridges, and 
is ornamented by fine radiating striae. Both valves are nearly flat ; 
the umbones are hardly marked ; the hinge is linear and nearly as 
long as the greatest diameter of the shell. These Indian specimens 
are very large, above fbur inches across. 

Seldom found entire in Kashmir ; but even pieces of it are 
conspicuous and easily recognized. Good specimens were obtained 
from the Rotta Roh in the Punjab. 

Strophomena $ sp, PI, III. fig. 2. 

An internal qast only. Found at Zeawan in Kashmir. 

Froductus co&talus {Sow,) 

Journal, Geological Society, Vol. XVIII. p. 31. PI. I. figs. 20, 21. 

.Numerous specimens of this well known species were found at 
Zeawan and Zowoor in Kashmir, and in the Rotta Roh and Salt 
Range. 

Froductus semireticulatus {Martin.) 

Op. Git. p. 21. 

It varies considerably, some specimens being very transverse. 
The Kashmir and Punjab specimens are usually very large and often 
deformed by pressure. 

Zeawan, Zowoor, BarUs. Rotta Roh, Salt Range. 

Froductus cora (d'Orhignf^) 

Found abundantly every where in the Zeawan group. 

Froductus Humholdtii (D^Orh.) 

Journal, Geological Society, Vol. XVIII. p. 82. PI. II. fig. 0. • 

Large specimens found at Zeawan and smaller ones at Bams. 
Also in the Salt Range and Rotta Roh, Punjab. 
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Productus Purdoni (Davids)^ 

Op. Cit. p. 31. PI. II. fig. 5. 

.Zeawan in Kashmir and Botta Boh in the Punjab. In a series of 
specimens of P. EumloldtifeLiid, P. Purdoni, it is quite impossible to 
decide where one species ends and the other begins. 

Productus Flemingii (d^Orl,) 

Syn. P. loixfisplnub (de Vern) and P. hiatus (de Fern.) 

Journal, Geologioal Society, Vol. XVIII. p. 31. PI. I. fig. 19. 

Davidson’s figure does not show the enrolled and liom-like ears so 
wdl defined in our bpecimena. 

M. do Verqueil regards the Botta Boh specimens as a well dtfined 
variety ; see his note. 

Found at Zeawan and Zowoor and in the Botta Boh. 

Productus Boliviensis (d'Orh,') and P. aculeatus ? {Martiri), 

See M. de Vernueil’s Note. • 

Found at Zowoor and Zeawan in Kashmir. 

Strophalosia ? Arachnotdea,) Verch.) n. sp, PI. IV. figs. 1, la, 16. 

The specimen of the larger valve is from the Botta Boh and the 
other two from Zeawan in Kashmir ; they may be different shells. 
The larger valve resembles the Productus Purdoni, but the spines are 
fewer, better defined and less slanting towards the margin. The other 
two specimens are remarkable for the excessive length of the thread- 
like spines and for some complications in the hinge. 

Crustacea. 

Eurypterus f Limulus ? sp. PI. V. fig. 4. 

Claw of a Crustacean, belonging apparently to one or the other of 
the two* genera above. It was found on a slab which had been worn 
by running water, so that a horizontal section of the claw is produced. 
The same slab was full of Athyris Buddhista (Verch.), Productus 
Flemingii (D’0*b.). P. Aculeatus, Fenestella Sylcesii (deKon.) and 
Vmcularia Multangularis (Patlock). 

The tegument is smooth and pierced by pores, which are seen 
vertically sected on the margins of the claw, and appear like dots 
where the tegument is not worn off. The tegument forms septa in 
the upper mandibule, but none in the lower. The ends of the 
mandibules are hooked. There are no traces of teeth on the intei-nal 
margin of the claw. No other part of the animal could be found. 
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Kashmir. 

♦ 

Bemark. Another cni|tace4n has been found abundantly in the 
Carboniferous of the Himalaya. It is a Trilohite^ with the rings sh^rp 
and rib-like. Though common, it has not been found good enough 
for identification and figure. 

Zeawan, Banda and Barns in Kashmir. Also Botta Boh and Salt 
Bange in the Punjab. 

Eohinodlemata. 

Cidaris Forhesiana^ (deKcn), 

Journal, Geological Society, Vol. XIX. No. 73, p. 4. PI. IV. ffgs. 
1 and 2. 

Botta Boh, but not in Kashmir. There are several species or 
varieties. 

These cidarides will have, I think, to be made into a new genus 
when better known. •They appear to have been borne on long thin 
blanching stalks. The body has not been found yet, but I have found 
hexagonal plates with an articulation cup in the centre, spines four 
inches long, and stalks of consideiable length. 

Crinoid sterna were found in enoimous quantity in all the layeis 
of the Zeawan bed. Sometimes the rock is nothing but a mass of 
rings pressed together. In the Botta Boh I found a gieat number of 
an Encrinus, cup-shaped and nearly a foot in height, belonging 
apparently to a new genus. I cannot desciibe it at present. It 
Buppoits a multitude of minute arms and fingers, the debiis of which 
form a glaring-white rock, very conspicuous as one of the layeis^f the 
Zeawan bed in the Punjab. 

Beyozoa. 

Tenestella Sykesii, (deKon,) PI. IV. bis. figs. 1, a. 6. c. d. 

Journal I. Geological Society, Vol. XIX. p. 5 PI. 1 fig. 1. 

The colony forms a wavy leaf. The openings of the cells cover 
the whole surface of the longitudinal bars without assuming a linear 
arrangement ; the transverse bars are barren of cells. The cells aie 
arranged in bundles imbedded in sockets of the support, so that a 
vertical section along one of the longitudinal bars shows a suct,ession 
of little cup^ or sockets, in each of which are collected fiom six to 
eight elongated cells, disposed fan-like. The calcareous support 
between the sockets is massive. 
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This Bryozoon is extraordinarily abundant in the Zeawan bed. 
The colonies are often packed one over the other like dead leaves, and 
1 j^ave counted seven and eight colonies in a piece of shale not an inch 
thick. ^ 

Fenestella Megastoma^ (deKon), PI. IV. bis. fig. 2, a. 6. c. d» 

Op. Cit. Vol. XIX. p. 5. PI. n. fig. 3. 

The shape of the colony was not seen. The openings of the cells 
cover the longitudinal bars, without assuming a linear arrangement. 
The bars are rounded on the cell-bearing side and are angular on the 
baften surface. •They are hollow or tubular, and the cells are ar- 
ranged over Ae roof of the tube, like bricks in an arch, and are not 
connected in bundles and contained in sockets as in the Fen, Sykesii, 

Fenestella^ sp. PI. V. fig. 1. 

Shape of colony not seen, but generally very flat and wavy. The 
oscules, which are small, are somewhat quadrangular. It is found 
mostly as an imprint. Disposition of the cells not seen. 

Very abundant at Zeawan, Zowoor, Banda, in Kashmir and also in 
the Botta Boh. 

Vincularia Multangular is ^ (Portlock) ? PI. IV. bis., figs. 3, a. 6. c, d. 

See M. de Vernueirs note. 

The colony has a moss-like appearance. The cells are arranged all 
round a calcareous support, and inclined forwards. 

This Bryozoon is extremely abundant in the Zeawan bed, the 
branches extending in all directions but never anastomosing their 
divisi«i is nearly always dichotomous. I have seen colonies cover 
more than a square foot of rock with their ramifications. 

Disteichia ? f {Sharpe). PI. V. fig. 2, 

I am’ unable to refer it to any genus which I know, unless to the 
genus Disteichia (Sharpe). If is found at Zeawan, but is there rare ; 
in the Botta Boh it is very common. The layers of cells accumulate 
one over the other to a great extent, forming occasionally large masses 
of Coralline rock. 

Acanthocladia, sp, PI. V. fig. 3. 

Th§ colony has the aspect" of a fern. The central stem throws out 
branches at regular intervals, and at a certain fixed angle, and these 
branches throughout younger branches. Both stem and branches 
support short spines like leaflets. The disposition of the cells was not 
seen, as on^ imprints of this animal were found. 
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Found near Banda in Kashmir. 

f 

Phylloporat Cribellum (deEon) , 

Journal, Q-eological Society, Vol. XIX. p. 6. PI. I. fig. 2. r 

Fragments are not scarce in the Botta Boh, hut it was not found in 
the Kashmir beds. 

Betepora Lepida^ (deKon), 

Op, Cit p. 6. PI. 1. fig. 5. 

Several fragments found at Zeawan and in the Botta Boh. 

Bemark, A few other species, not yet satisfactorily determined, 
were found in this group. ^ 

Antuozoa. 

Lithostrption Floriforme, (Flem.), 

Beautiful specimens are to be obtained near Bilote in the Botta Bob. 
Not found in Kashmir. 

Lithostrotion Irregulare^ (Philip f 

A Lithostrotion which is this species, or a very near ally, is very 
common in the Botta Boh. The calyces are long, rounded, irregular 
cylinders, more or less veimiform in appearance and vaiying consider- 
ably in size in various specimens, but always of nearly the same size in 
each individual colony. 

Very small fiagments only were seen in Kashmir, but in the Botta 
Boh colonics of this coral attain to great size, foiming masses of rock 
seveial feet across, and many tons in weight. 

Alveolites Septosa, (Flem.') ? 

Jouinal Geological Society, Vol. XIX. p. 4 PI. II. fig. 1. 

It often forms shapeless masses, the centre of which is conveited 
into flint. 

Zeawan in Kashmir and Bilote in the Botta Boh. 

Michelina^ sp. 

Botta Boh. Never found in Kashmir. 

Bemark, The abundance of coiuL in the lowest beds of the Zeawan 
division of the Caiboniferous at the Botta Boh is sometimes 
astonishing. In Kashmir they are rather scarce. We have a few 
specimens not yet determined. 

PiSOES. 

Scmrichihys t 

Teeth of fishes, large for the genus to which they appear to 
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belong, we^ found in Kashmir and iu the Rotta Roh. They ore 
conical, but compressed so that the section is an oval ; they are 
6trt)ngly striated or rather grooved the whole length. The largest i 
about three quarters of an inch long. 


Wean Beds. 

Cephalopoda. 

Qpniaiites Gangeticus, (deEon,) 

Journal Geological Society, Vol. XIX. p. 14 PL V. fig. 2. 

I had thou^t at first that this Goniatites was more like O, 
Henslomi^ Sow. ; but better specimens, which I have since procured, 
leave little doubt that the species found was PeKoninck’s shell. Some 
of the species from the Rotta Roh are much larger than DcKoninck's 
figure, and some are elliptical. 

Found near Banda in Kashmir and near Gung and Oomurkhel in 
the Rotta Roh. 

Goniatites Gurvicostatus^ (FcrcA.), rwv, sp, f 

The species is well characterized by curved ribs, rather coarse and 
irregular. The suture is like that of the G. Gangeticus, Only one 
specimen, from near Gung ; not good enough to be figured. 

Remark, Several indeterminable Goniatites were found near Banda, 
and at Barns in Kubhruir. 

Nautilus Clitellarius, (Sow.) f 

Fragments very like this species were found near Gung, Two or three 
other species, indeterminable, were found in the Goniatite-bed in 
Kashmir and at the Rotta Roh. 

OrthoceraSy sp. 

A small species, about two inches long and a third of an inch tliick, 
was found in the limestone with Goniatites Gangeticus near Gung. 

Lambllibbanohiata. 


Bolenopsis Imhricata, (deKon.) 

Journal Geological Society, Vol. XIX. p. 8, PL IV. fig. 3. 

Foun^ at Koonmoo and in the hilb near Mutton and at the Manus 


Bal, in Kashmir. Also in the Rotta Roh. Good specimens were 
procured from blocks not in situ, near Bij-Behai-a in Kashmir. 
Bolenopsis^ sp, vel var, nov. FI, VL fig. 1, Similar to the preceding 
* . ‘ 28 
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but longer ; tlie anterior end is narrower than the posterior extremity, 
whilst in the S. Imlricata both ends are nearly equal. The imbrica- 
tion of the lines of growth is strongly defined. 

Found with the preceding. 

Cardiniaj ep, ((7. Hinialayana^ Verch, nov. sp.) PI. VI. fig. 2. — 
(Anthracosia, King.) ? f 

The lines of growth are deeply impressed and imbricated, and the 
shell bulges a little between these lines. The hinge was not seen. 

Animals gregarious ; their shells occur heaped together in patches. 

Manus Bal, Koonnioo, Mutton ?, Rotta Roh. 

Cardinia, sp. (Ca'tdinia Ovalis^ Martin^ PI. VI. fig. ^!-^{AniKraco6ia 
King.) f 

A species more elongated than the preceding. Lines of growth 
similarly disposed. Found with the preceding. 

Cucullcea^ sp. PI. VI. fig. 4. 

A gregarious small shell, sometimes so abundant that it forms 
masses of rock by itself. Lines of growth well defined, especially near 
the margin. Hinge not seen. It is perhaps the young of some larger 
shell. 

Found at Wean, Koonmoo and Ishmalabad in Kashmir and in the 
Rotta Roh in the Punjab. 

Pecten^ sp. PI. IV. fig. 6. ^ 

Small shell, perfectly smooth with the exception of a few lines of 
growth. It is ornamented with painted dark lines, which radiate from 
the beak to the circumference, increasing in width as they approach 
the margin. The convexity is very small, and the ears small. 

Only one-valve specimens were ever found, through the shell is 
tolerably common in the reddish limestone of Koonmoo in Kashmir. 

Found also in the Rotta Roh ? 

Aviculo-pecten Dissmilis^ (Ilem.) 

See M. de Vemueil’s note. 

This and the following Aviculo-pectens are apparently identical 
with the group of animals represented in England by the A.-Pecten 
Arenaceus. They were gregarious and all lived together, and are now 
found in n sandy somewhat friable limestone, in lenticular beds which 
are evidently the remainB of sandbanks near the shore. 

Our specimens of ArPeckn Dissimilie are ovd in shape, the 
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umbo-marginal diameter being the loi{gest. " The shell was at first 
very gibbose, but after the second line of growth it is much less so. 
Four sunken lines of growth are well marked. Ears small and trans- 
versely striated. Shell nearly equilateral, beak prominent. 

The cast shows two deep pits, corresponding on the inside of the 
shell to two tubercles. These pits are more than half way down 
the valve. The cast is covered with shallow irregular fossas which 
correspond to small bosses inside the shell, and are probably due to the 
presence of pearly matter. There are traces of an epithelium. 

Found at Koonmooh, Rotta Roh. 

Avimlo-pect^n^ sp, (A-pecten Ovatus^ Verch,) PL VI. fig. 6a, and 6b. 

A small specimen, quite smooth.. Outline elliptical; tionvexity 
trifling ; ears meeting above the beak into a straight line. 

The inside of the valve shows (h) two strong lateral ridges proceeding 
from the beak, and terminating about two-thirds down the valve in 
well defined tubercles. The hinge presents two short rounded ridges 
or teeth proceeding from the beak for about af*quarter of an inch, when 
they also terminate in minute tubercles. 

Aviculo-pecten, sp, (A, pecten Ranns^ Ferc^.,) PI. VI. fig. 7 and 7a. 

Outline sub-circular ; shell very flat ; ears irregular. The whole 
valve is covered with fine radiate strisB, and with thin lines of growth. 
Shell thin. Internal cast not found. It is perhaps the P. Crenuteria 
(de Koninck,') 

Aviculo-pecten Circularise Ferc^., PL VII. fig. la. and lb. 

Outline of shell sub-circular, rather transverse. Shell moderately 
convex concentric striae faintly seen. Lines of growth irregular and 
unconspicuous. The cast (i) presents two deep pits which are 
continued by a groove towards the beak, corresponding on the inside 
of the sKell to two muscular tubercles and ridges. The ridge is 
much more defined posteriorly than anteriorly. Lines of growth 
strongly marked on the cast ? No |fearl loss^. Jt may be a variety of 
P. Rllipticus (Phill.) ? ? ^ 

’^viculo-pectfirie sp, PL VII. fig. 2a & 2b. 

Outline pyriform, umbo-marginal diameter the longest. Moderatly 
gibbose ; beak much incurved and somewhat imbedded in the ears, 
which meet above it in a straight line. 

The cast only was found. It shows two strongly pa^^hed lines of 
gprowthl^elf s^t apart. No pearl-fosses on cast. 
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^ The inside of the shell, (b);ehows tw6 ridges proceeding from the 
beak but not terminating in tubercles (at least not on one side ; the 
other side was not seen). Two small teeth in the hinge terminate iDy 
minute tubercles. Beak grooved by a canal or foramen. Inside of 
ears concave, 

Aviculo-pecten Testudo^ Verch. PL VII. fig. 3 and 3a. 

Shell pyriform, umbo-marginal diameter longest. Extremely 
gibbose. Beak pointed ; ears meeting above in a straight line. A 
few concentric strisB. Lines of growth unconspicuous, excepting one 
near the margin, 

Aviculo-^^ecten Gihhosus Verch, PI. VII. fig. 4 and 4£f. r 

Outline sub-circular, transverse. Shell enormously gibbose, es- 
pecially as far as the second line of growth. Shell inornate. Lines of 
growth shallow and confused. Ears meeting in a line above the beak. 
Shell thick. 

Semarh, These Aviculo-Pectens were found in Kashmir in the 
Wean groups only ; butMn the Eotta Koh they have been found here 
and there mixed with shells of the Zeawan group, such as P. Semireti- 
culatus^ A, Suhtilita, 

Axinfis, nov. spec, conf, A. Obscurm. 

See M. de Vemueil’s note. 

Found with the Aviculo-Pectens. 

Bbaohiopoi>a. 

^ Spiriferina Stracheyii^ {Salter,') 

Paleontology of Niti, page 72, PI. IX. fig. IS. 

This shell is not rare in the Wean group near Koonmooo ; in some 
beds it swarms in company with a small Terebratula. We have two 
varieties, one like Mr. Salter’s figure and another higher and narrower 
Some specimens show plainly to the naked eye the punctate structure 
of the shell. 

PosT-SoEiPTUM. ProductU^ Leevisj (David.^ T. Geol. Soc. Vol. 
XXn. p. 44, PL. XI. fig. 16, and Spirifera Barusiensis, (David)’ Op. 
Cit. p. 42, PL XI. fig. 7. 

Both these shells are found in the Wean limestone near Koonmoo, 
. and at the Rottah Roh in the flaggy limestone with Qoniatites Oange^ 
ticus, I have not found them in the Zeawan group, except at the 
Rotta Roh in t^e mixed beds. 
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Kotliair Beds, 

*In the text I considered provisionally the Kothair gronp as either 
the npponnost layer of the Carhoniferons, or else Permian or Triasic, 
I had no fossils then, to decide the point. Daring the time which has 
elapsed between my first sending in this paper and its publication I have 
found, in breaking up some rocks from the Kothair bed in Kashmir, 
a Globosus with Ceratite-like sutures ; and I have discovered in th^ 
Rojjtah Roh, in beds corresponding to the Kashmir bed, a few shells 
which do not leave a doubt of this group being Triasic, 

Cephalopoda. 

Ammonites j sp. conf. A, Oaytani (Klip^ 

Palcont. of Niti, p. 65, PL Til. fig. 4. • 

Our specimen is a little more than half an inch across, and very 
globose. It shows well two or three of the sutures which are identical 
with Mr Salter’s figure. ^ 

From the Upper Bed, near Bgmda in Kashmir. 

Ccratites Semi-partitus (Gaillnrdot.) 

A very good and nearly complete, specimen was found in the Rotta 
Roh, in a pale limestone which forms a high cliff above the much 
disturbed Carboniferous. The shell is slightly elliptical. The suture 
is exactly like that represented in Pictet’s Traite de Paldontologie. 
It has some resemblance to M. de Konuinck’s Ceratites Lyellianus or 
more still to his 0. Lawrencimus^ but the suture differs. Cliffs abqve 
Kotela and Oomurkhel, Rotta Roh. 

Remark, I have but little doubt that several of the Ceratites 
described by Mr. de Koninck (from Dr. A. Fleming’s collection), as 
obtained from Carboniferous beds with Spirifers and Producti, had 
their situs in those cliffs or similar ones, and had dropped and become 
mixed with the much broken up and fragmentary rocks of the Zeawan 
and Wean groups below. 

Ceratites Nodosus (Sow.) f 

On a slab of reddish calcareous sandstone from the Alged Wan, 
Rotta Boh, a shell, which has all the characters of this species, is to 
be seen in company with the Posidonomya to be heieafter described, 
with fragments of bone and what appears to be a tooth of Lepidotus (?) 
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Gactseopoda. 

Natica^ sp. 

Like N. Suhglolulosa (Kl.) Pal. Niti, p. 68, PI. VIII. fig. 12. 

Only sections and outlines were seen on the weathered surface of 
rocks. Very abundant in the upper beds at Banda and. at Kothair 
in Kashmir. 

MacrocheiluSj sp. 

* Sections and outlines of a shell of this genus are veiy abundant at 
Sono Murg and Kothair. , 

Nerincsa^ sp, f 

Small shells with a raised spot in the centre of each lialf-whcAl. 
Pyramidella or Loxonema ? 

Several specimens of this fine Pyramidella were seen on the 
weathered surface of the sandy limestone of the patch of Kothair rock 
near Koonmoo. 

L AMBLLIBRANCHIATA. * 

Fosidonia conf, P. M^uta, 

Minute shells of this genus, with well-marked concentric strias, were 
found in the sandstone containing the O, Nodosus, Algerd Wan, 
Itotta Boh. 

Outlines of small bivalves are very abundant on the weathered 
surface of the rocks at Sono Murg and Kothair, but the shells cannot 
be extracted. 

EoniNODBRMATA. 

Fepfaennites, sp. f PI. VIII. fig. 1. 

Starry rings of Encrinite stems are very abundant in most of the 
arenaceous limestone of the Wean groups, and^tlso in the rocka of the 

* 

Kothair groups at Sono Murg and Kothair in Kashmir. 

Anthozoa. 

Cyathophyllum, sp. 

Abundant on the weathered surface of Kothair-rocks. 
CyafhopJtyllumj sp. 

Same remaik as above. 

CyathopliyUunj sp. 

Generally found as figured at (a). Found as represented at (h) 
near Martand, Kashmir. 

Bemark. Several small species of oorals were seen in the Kothair 
f TTooiiml^* bnt in a verv bad state of preservation. 
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Cephalopoda. 

^Ammonites Tular (Strachey.) 

PL Niti, p. 32, PI 20 fig. 2 a — c and PL 21 figs. 1 a — c. 

Three good specimens of this shell showing well all the characters 
and the suture, as represented by Mr. Blanfofd. 

From a muddy and sandy brown bed, very sparingly calcareous, in 
the Chichali pass near Kalabagh, Punjab. 

Ammonites, sp. 

Pal. Niti, PL 19 fig 3 a, 6 and c. 

The figure* in the Palieontology of Niti is exactly like our shell ; 
it is not described in the text and not named. It lesemBlcs a little 
the A. Striatulus (Sow.). — Found in the same bed as the preceding. 

Bdemmtea, sp, ^ 

A coaise species when full-grown, with a well marked front sulcus, 
and often a back one aA. The sdbtion is oval. 

Fiom the same bed as above in ChichaS and from some brown 
sandstones under the Oolite at the foot of Sheikh Bodeen near Tora 
Obo. 

PosT-SoRiPTUM. I find this species described and figured by Mr. 
Stoliczka, (Sections acioss HimaL, Mem. Geol. Surv. of India, VoL V. 
Part 1, fig. 78, PL VIII fig. 1-4,) under the name of B. Biaalcatua 
(Stol ) from the lower Lias of Spiti. 

Lambllibranohiata. 

O'iyphcea Arcuata (Lam.) 

Some specimens, from the Chichali pass and the same bed as the 
Ammonites, belong certainly to this well-known species. 

Astarte^ ap. 

A very circular Astarte from the same bed, Chichali. 

Oolite (Oxeordun). 

Cephalopoda. 

Ammonites Biplex^ Sow, 

Journal Asiat. Soc. No. 2, 1863, p. 129, PL II., fig. 5 and PI. III. 
figs. 4 and 5. 

Ammonites Strigilis^ Stanford. 

Op Cit. p. 126, PL III figs. 1 and la. 

Five fragments showing well the single ribs bending forwards. 
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% Ammonites TripUcatus^ 8ow^ 

Pal. of Niti, p. 80, PL 13 fig. 1. 

Ammonites Scriptus {Straclieyy 
Pal. of Niti, p. 81, PI. 16, fig. ^ 

Ammonites Outtatus {Strach) 

Op. Cit. p, 79, PI. 13; fig. 2. 

Ammonites Wallachii^ (Oray,) 

Op. Cit. p. 84, PL 15, fig. 1 and PL 19, figs. 1 and 2. 

All these Ammonites ai‘e from the Inferior limestone bed of Shajkh 
Bodeen in the Punjab. 

Belemnites Sulcatus^ Miller, 

Journal«Asiat. Soc. p. 125, PL 1, fig. 1. 

Very abundant in the Ammonite bed at Shaikh Bodeen. Rarer in 
the beds above. 

c 

Belemnites Canaliadatus^ ScJi, 

This is perhaps a variety or a yeunger sh^l of the above. Found 
in the same beds. « 

Remark. One or two more species of Belemnities were found with 
the preceding at Shaikh Bodeen. 

Gasteeopoda. 

Acteonina, sp. 

In all beds, Shaikh Bodeen, 

Turbo j sp. and ScoUostoma^ sp. 

Both in Ammonite-bed, Shaikh Bodeen. 

Natica, sp. 

Same locality. 

Lamsllibbanohiata. ^ 

Pecten Arcuatus, Sow. ? 

Not unlike P. Gomatus^ Munster, (Pal. Niti, PI. 22, fig. 9). It is 
more strongly ribbed than Salter’s figure of the P. Comatus and it is 
flatter, thus answering perfectly the description of the P. Arcuatus. 
Ammonite-bed,, Shaikh Bodeen. 

Hinnites Tubulipora^ Verch,, n. sp. 

Lik^ Spondylus Tuherculosus, Goldf., but the ribs of our species 
are much coarser, fewer, and more foliated and the tubular spines are 
larger, more in number, and rather lamellar. 

It is not rare in the Ammonite-bed, Shaikh Bodeen. 
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Homomya (Pholadomya) sp, • 

We have three species of Pholadomya without rays from Shaikh 
Bodeen. 

Fholadomya (Ph. Semireticulata^ Verch, nov, sjp.) PI. IX. fig. 2. 

This pretty shell is mostly found as a cast. It is not rare in the 
Oxfordian bed and extends to the Corallian above, 

Fholadomya {Ph, Quinque-costata, Verch.^ nov, sp.) PI. IX. figs, 
8 and 3a. 

Ammonite bed, Shaikh Bodeen. 

♦ 

TPlagiostoma sp, conf. P, Consohnna {D'Orb.) 

Ammonite-J)ed, Shaikh Bodeen. 

Ostrcea Oregarea^ {Sow.) 

Several specimens found near the Ammonite-bed, Shaikh Bodeen. 

Ostroea Marshii^ {Sow.) f 

Same bed as above. 

Ostroea FlahelloideSy {f>esh.) f 

Fragments similar to Pal. of Niti, PI. 22, fig. 1, found in the Am- 
monite-bed, Shaikh Bodeen. 

Ostroea conf, 0. Deltoidea, (Sow.j ? 

The only difference between our specimens and the figures of this 
species is that our OstreCa liave the muscular impression very strongly 
marked, forming a regular pit with a ridge round it. — From the same 
^d as the above. 

^ Ostroea like 0. Nana, {Sow.) 

In nearly all the beds, Shaikh Bodeen. 

Ostrea sp, 

A large flat circular oyster, very common in some of the lowest 
oolitic beds at Shaikh Bodeen.^ 

Bracdiopoda. 

Terehratula Glolata^ Seno.^ PI. IX. fig. 4. 

Extremely abundant in the Ammonite-bed and in all the beds near 
it, at Shaikh Bodeen. It varies considerably. 

PosT-8oft?PTUM. The T, Gregaria, Suess, (Memoirs of Geol. Surv. 
of India, Vol. V. Part I. page 68, and T. Tibet ensisj David, (||parn. 
Geol, Soo. Vol. XXn. p. 37, PI. I. fig, 11 — 14, appear to be the same 
species. 

Terehratula BodeenensiSy Verch,^ nov, ap, or var,; PI. IX. figs. 6 and 6a. 

.29 
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It is very perfectly oval and varies but little iu shape. It has, in 
most specimens, neither sinus or folds, and the line of junction pf the 
valves forms a nearly* perfect curve in front. In a few specimens there 
is a very trifling undulation of this line. Ifhe absence of sinus and 
fold distinguishes from the T. Qlobata ; it is also a smaller shell, but 
yet may be only a variety of it. Fonnd with the above. 

Tfirehratula Carinata, Lam, 

Pal. of Niti, p. 99, PI. 21. fig 5. . 

Our specimens are much more like the T, Gosrinata than the figure 
in Pal. of Niti. It varies considerably, but the shallow sinus is alwitys 
well marked. Our*specimens are larger than the Niti opes. 

Shaikh Bodeen, with the other Terehratulce, 

Terehratula Numismalis, Lank, 

Op. Cit. p. 99, PI. 21, fig. 4. 

Several specimens shbwing well the depressed aspect of the front of 
the greater valve, and the well-marked concentric lines of growth. 

Ammonite-bed, Shaikh Bodeen. 

Remarh Two pr three specimens not yet identified were found in 
the same beds, together with a Waldheimia rather globula^r and of the 
type of W, Impressa, Bach, of the Oxford play. 

Shynchonellaj sp, (^It, Concinna, Sow, ?) PI. IX. figs. 5, 5a. and 5 b. 

See also Pal. of Niti, PI. 21, fig. 8. 

It has generally, but not always, the sinus better marked than in 
the Niti figure. Very common at Shaikh Bodeen in nearly all the 
beds. 

Remark, Six other species of Rhynchonella have been found at 

Shaikh Bodeen, but are not yet satisfactorily determineci 

» 

Bbyozoa, ♦ 

Eschura Asiatica, Verch, n, sp. ? 

A fenestella-like Eschara, appemn^ in l^rge fiat and undulated 
plates on the surface of the rocks. In the Ammonite-bed, Shaikh 
Bodeen. 

Amng the corals, a somewhat like the Fungta Coromlci, 

Ooldf^ut too much worn to be identified, and ^ Mecmdrimi Uke vel. 
Comoseris Vermicularis (Edw and Haime), were found in the Am- 
monite bed at Shaikh -Bodeen. 
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Oolite (IJorj^llian.) 

Cephalopoda. 

• Belemnites Canalicalatus^ (8ch,) 

Upper Bed, Shaikh Bodeen and Mari-on-Indus, Salt Range. 

Gasteropoda. 

Neriima conf, N, Goodhallii.j (Fitton.) 

Fragments and sections of tliis shell are v^ry common in the upper 
beds at Shaikh Bodeen. The section of the whorls is precisely similar 
to.the figure in Lyell^s Elements, p. 304. 

Lamelli^ranohiata. 

Jstarte Scalaria^ (Roemer.) ? ? vel A, Lamellosa^ (Roei#.) 

An Astarte with lamellous concentric lines, referred to the species 
above from description only, as I have never seen a specimen or a 
figure of these species. * 

Upper beds, Shaikh Bodeen. 

Anthozoa. 

Thamnastma sp. 

Upper bed, Shaikh Bodeen and near Palusseen, Wuziristan. 
ThamnoBtroea sp, 

A minute species found with the preceding at Shaikh Bodeen. 
Tsastroea sp. 

Much lilre the T. Oblongata (Edw. and Haime.) 

Upper beds, Shaikh Bodeen. 

Tsastrcea sp. 

Another species from Mari-on-the-Indus. 

Thecosmilia A^inulains (Edw. and Haime.) 

Upper bed, Shaikh Bodeen and Mari-on-Indus. 

Meandrin^ sp. ^ 

Mari-on-Indus. 

Eunomia sp. 

Mari-on-Indus. 

Bhizangia sp. 

Mari-oa-Indus. 

Areacis sp. 

Wuziristan. 

Lohoccenia sp. 
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A very pretty, spreading specimen from Wuziristan. 

Turhinolia sp, f 

From Palussen, Wuziristan. 


Rock Specimens. 

PI. X. figs. 1 and la. 

Amygdaloidal greenstone with gas-vents’^ branching through the 
mass. Abundant in the Zebanwan iH Kashmir. Found also amongst 
the rolled stones of the torrents which drain the Afghan mountains. 

* PL X. figs. 2 and 2a. 

Trachyte with starry crystals ot dull white albite for which I have 
proposed tke name of Soolimanite, From the Tukht-i-Sulaiman in 
Kashmir. 


EXPLANATION OF PLATES. 

PI. I. 

Spirifer Vercher% (de Vemeuil), n. s. Natural size. 
SpiriferinaOctopUcata(^OYf.)YQ.t. Transversa^ (Verch.), natural size. 

PI. II. 

Athyris sp, (A. Sultilita, Hall,) — natural size. 

Athyris Buddhista^ (Verch.), nov. sp. — natural size. 

Athyris j probably A. Royssii^ (L’Eveille) — natural size. 
Strophomena Analoya^ (Phill.) ? — half natural size, 

PI. III. 

Spirifer sp, f (Var. of S, Keilhaviiy (Buch.) ? — natural size. 
Strophomena sp, ? — natural size. 

Orthis sp, — natural size, 

• PI. IV. 

Strophalosia ? Arachnoidea^ (Varch.), n. sp. — natural size. 
Fenestella Syhesii (DeKon). ^ 

Fenestella Megastoma (DeKon), 

Vincularia Multangulariy (Portlock). 

PL V, 

Fenestella sp, — natural size. 

Disteichia ? ? sp, — natural size. 

Ac^thocladia sp, — natural size. 

Furypterus vel Limulus ? sp, — natural size. 
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PI. V^. 

Solenopsis »p , — natural «ize. 

, Cardmia Hinialayana^ (Verch.), n. sp — natural size. 

Cardinia Ovalis^ Martin), ? — natural size, 

Cuculloda ? sp.^ natural size. 

Pecten sp . — natural size. 

Aviculo-pecten sp, {A. pecten Ovatus Verch.) — natural size. 
AviculO'pecten sp. (Apecten Bianus, Verch.) — natural size. 

PI. VII. 

^viculO‘pecten Circtilaris, (Verch.) — natural size. 

AmculO‘peqten sp . — natural size. 

Aviculo-pecten Testudo^ (Verch.) — natural size. 

Aviculo-pecten Gihho.vis, (Verch.) — natural size. ^ 

PI. vm. 

Bentacrinite ? sp , — natural size. 

Cyathopliyllum sp . — natural si2e. 

Cyathophyllum sp . — natural size. 

Cyathophyllum sp . — natural size. 

Sp>liosronites sp . — natural size. 

Sphoeronites Byallii, (Verch.), nov. sp. — natural size. 

PI. TX. 

Sphoeronites sp , — natural size. • 

Bholadomya Sesquireticulata.^ (Verch.), nov. sp.— natural size. 
Bholadomya Quinque-costata (V erch.), nov, sp. natuial size. 
Terehratula Glohata, (Sow.) — natural size. 

Bhynchonella Concinna, (Sow.) ? — natural size. 

^^Terehratula Bodeenensis^ (Verch.), sp. vel var. nov. — natural size. 
Amygdaloid with gas- vents — natural size, 

SoolimanitS^ 
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leave the suT>ject, therefore, to those ivho fij^vocate the loai^ alphabet it 
notice. I may observe, however, that even if it be poe ^ prove 
its possibility, it make but small progress in supporting the 
cdhjecture that the Eastern Aiians never had any cerebral letter in 
their language. The Sanskrit has for basis between 18 and 19 
hundred veibal roots, which, by an iMenious series of inflections, 
agglutinations, affixes. and suffixes, prowaoe the entire vocabulaiy 
of the language. Now^ Out of these t8f)0, 885 roots have the 
contested cerebral lettcis; 182 of which hAve the consonants exclu- 
sive of r, 116 end in sh, and 37 in fi, oi fi. H the ipan-tlwory were 
admitted, it will have to be pioved that the Brahmitis, though 
conqueiors and the moie civilized of the two, had t^ ^borrow one-fifth 
of their verbal roots from the despised aborigines, and that too at a 
time when the Rig Veda hymn« were first sung by the ancient Risbikv 
This is a feat which, in the present state of philology, will not be 
easy of accomplishment.” ^ 

Mr. Bayley said, that he could not but regret that the whole of the 
evidence on wdiich the theory of Mr. Thomas was based, was not 
before the Society. It was of course impossible fully to judge of the 
meiits ot that theory until this was the case. Mr Thomas’s propo- 
sitions were in fact two in number ; — 1st, that the Aryan race generally, 
and the Indian bianch ol it in paiticular, bon owed and did not invent 
their alphabets ; and secondly, that the paiticular Indian alphabet, of''^ 
•which the eailiest form was that known popularly as the “ Latli” 
character, was boi rowed from the Diavidmn races which were in 
occupation of India or pait of it, befoie the advent of the Brahmins. 
Now he thought, that at least the grounds on which the first 
proposition was based, were to some extent apparent. It was not, as 
Baboo Bajeiidra Lai seemed to suppose, based solely on the argument 
' *he Aryan race having cleaily borrowed alphabets in: some cases, 
lW & ^ ^essarily to be considered incapable of originating one for 
Rajendra Lai indeed did not deny that the Aryans had 
alphabets from the natives whose countiies they overran, 
Tndeniable instance of this action on their part, was their 
the arrow-headed character, 

Bayley understood Mr. Thomas’s assuiuptionJThowevei; it 
irp^fieast based on better grou|^^||n Bab--*" 
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n already sufficj^ently organized and powerful to overrun 
Its starts on a career of conquest, and, having as yet no 

alphabet of its own, occupies countries where a^ alphabet is already 
established, it Avas a priori improbable that it should take the trouble 
of inventing one of its own. Of course, it did not follow, as Rajendra 
Liil pointed put, that because the earlier Aryan hordes possessed no 
alphabet of their own invention, that this was necessarily the case also 
with later hordes, issuing from the same stock and the same “ nidus,” 
but there was a strong antecedent improbability that a race Avhich cer- 
tainly at a comparatively late period of the world’s history possessed 
no alphabet, and Avas then surrounded by neighbours wlio did, neigh- 
bours with whom, by conquest, some sort of intercourse must have 
been established, — should iieveitheless invent rather than adopt an 
alphabet. Ceasing, hoAvever, to argue from pure probabilities, there 
was, Mr. Bayley thought, some external evidence for concluding that 
the Lath alphabet Avas vot an Aiyan inA^ention, but adopted. 

It Avas not the only alphabet used by the Aryan race in India : at 
the earliest date which could be assigned probably to any Lath 
inscription, there Avas another character Avhich Mr. Bayley Avould call 
the Bactro-Pali, equally avcU est^^blished in Northern India, and em- 
ployed to express Avhat might be called identically the same language. 

In Northern India, including Cabul, it might be said that this 
alphabet reigned supreme ; south of the Jumna on the other hand was 
the region of the Lath character and its branches. Intermediately 
between say the Jumna and the Jhcluin Avas a tract of debateable ground, 
in which hoAvever, at the early date above mentioned, the Bactro-Pali 
certainly predominated on one inscription ; and many coins belonging 
to this tract are however certainly bi-literal, expressing absolutely the 
Banic words in both characters. 

If it be supposed that a later emigration of the Aryan race, leaving 
its cradle after the invention of the Lath charaL-ter, carried ;t jvith 
them to Central and Southern India, one or other of the j^lowing 
two several suppositions must necessarily be accepted ; 
which seemed at all probable in itself or supported by any evidence. 

If, for example, it be supposed that the whole of the Indiani4iyan 
branch quitted its original resting-place together, then it must be 
isqpposed that one portion abandoned its native alphabet and adopted 
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one that it found existing, or that, disc^arding its own alphabet, it 
a\*hitrarily invented one totally different, while the rest of the horde, 
pressing on southwards, retained and cherished their own. 

If, on the other hand, the two branches be looked upon as two separate 
emigrations, one before and one after the supposed invention of the 
Aryan Alphabet, then we are to suppose that, passing through countries 
settled by their own race, sj)eaking their own tongue hut using an 
adopted alphabet, the southern branch of the Aryans yet carried to 
their own remoter settlement, and preserved there, their newly in- 
vented character. Improbable as this latter supposition was, it was 
r^?ndei-ed still more so by the fact that the two alphabets gave 
expression to identically the same language ; and it was not likely 
that a second emigration, coming forth from its parent root after the 
lapse of time necessary to perfect the invention and nsc of an alphabet, 
and after the great social change cffecte<l by the conversion of a 
spoken into a written alphabet, should carry with it identically the 
same language as the oailier emigration. 

There remained anotlicr possible supposition, which had not been 
noticed by Eajcndra Lai, rr;., that one or both of the two alphabets 
were invented by tlie Aryan race after they reached India. But in the 
first place, it is impossible to believe that the same people setting 
about to invent an alphabet, slionld have invented two totally different, 
or that if one was borrowed from existing sources, they should set 
about to invent another while one was existent and ready to hand. 

Lastly, as a matter of fact, the Bactro-Pali at least was pretty 
clearly horroAved : it was closely allied to, — in some forms and in its 
modes of numeration, almost identical with, — certain Semitic forms of 
A\riting of very great antiquity, which were once in use on the shores 
and in the islands of the Mediterranean. 

Practically, therefore, there was located in India an Aryan race, 
nsin^ a language w’hich is in fact common to all its tribes, a fact 
which *^may be accepted as showing that they entered India at 
dates not very remote, or under very different circumstancea. Of 
this branch the Northern portion, when settled on the road which the 
rest of the tribes must have traversed on their way towards Central 
and Southern India, used a borrowed character ; and the most prpbah^^ 
iiiicreuco seems to he that the character used by the other 
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borrowed also : that, in fact, both adopted the indigenous character 
which was found already existing in that portion of India in which 
they settled. 

This inference was further strengthened by the fact that both tliese 
alphabets, at the earliest date to which we can ascribe their use with 
any certainty, were not wholly fitted to express all the sounds of the 
Aryan language which they embodied, and that, in fact, at later dates, 
we find both characters modified into a more convenient form. Mr. 
Bayley meant to allude especially to the use of reduplicate and 
compound letters, which are sparingly and awkwardly combined in the 
earlier inscriptions, while in later inscriptions (and this is peculiarly the 
case with the Bactro-Pali) new compounds, nay, it imy be said, 
almost wholly new symbols are gradually introduced. Although 
therefore the Society had not Mr. Thomas’s evidence before it, it 
seemed at least probable that he was correct, to the extent of assuming 
that there is no evidence that the Aryan race ever invented an alpha- 
bet ; but that on the other hand it is certain that they borrowed the 
alphabets of other nations on more than one occasion, and there is strong 
presumption that their Indian branch borrowed the Lath character. 

But from whom did they boirow it 2 It was veiy unfortunate that 
there was not any portion of Mr. Thomas’s case before the Society 
on this point, nor did the Society know upon what proofs he bases his 
presumption that the Lath Alphabet was of Dravidian origin,” 

* On the other hand, the Society arc obliged to Baboo Rajendra for 
the, no doubt, very strong §i:ounds which he had stated for believing 
that the Dravidian races had no alphabet ; nor could Mr, Bayley, so 
far as his experience went, find any evidence in contradiction of it. 
Remains presumably belonging to pre- Aryan races were occasionally 
discovered, but so far as Mr. Bayley was aware, no sort of inscription 
existed among these. Again, in Southern India, Mr. Walter Elliot 
reported that, at a comparatively late date, one branch of the Drawdian 
race maintained itself in independence, and possessed a considerable 
share of importance, power and wealth. Coins even were attributed to 
this tribe, but apparently nothing written or inscribed had survived 
them/ Nor, so far as Mr. Bayley was aware, did any purely indigenous 
D^avKlian literature exist ; any thing at least of a nature inconsistent 
with the idea of its being handed down by oral tradition. 
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So far therefore as the case stood before the Society — it seemed as if, 
while there was a strong presumption, at least, that the ‘‘ Lath” char- 
acter was borrowed by the Aiyans and not invented, it seemed at least 
doubtful if it had a Dravidian origin, and its invention was still obscure. 

Mr. Bayley would, however, venture on a guess at a sonrce,from which 
there was some possibility perhaps that this character had been 
derived ; but, in doing so, he did not venture either to put forth the 
suggestion with any confidence, nor was it one to the authorship of' 
which he could lay claim. The subject had been touched upon both 
by the late Sir Henry Elliot and by General Cunningham, and the 
latter indeed had, he believed, investigated it to some extent, and 
might possibly give the result of his enquiries to the world. 

The great Sanscrit Epic spoke of a race of Snakes” at enmity 
with the Aryan race, and indeed allusions to them occur repeatedly 
elsewhere both in the books and the traditions of the Hindus. Who 
these Snakes might be, was not the present question ; it had been 
attempted to identify them as Scythian, and for present purposes 
Scythian was as good a name by which to indicate them, as any other. 

Now it was curious that the most Archaic form of the Lath 
character (as had been pointed out by Ofeneral Cunningham,) was found 
on certain coins which bore the emblems and the names known to 
have belonged to this Snake race. Taking this hint, Mr. Bayley 
would venture to throw out a few others. The Snake race was not 
confined to India alone : on the contrary, traces were found of it almost 
everywhere in the Western part of Asia and in Eastern Europe. The 
well-known story of Zohak had been supposed to indicate the conquest 
of Persia, of Iran” proper, by this Snake race or some wave of it. 
The subject was a wide one and open to infinite inquiry and research. 
But the points which were more immediately of interest related to 
the presence of this race on the northern shores of the Euxine and 
in tl^ upper parts of Greece. Herodotus, it might be remembered, 
spoke of the Cimmerians as displaced from mere pressure, on the upper 
partoflihe Euxine, by an irruption of Scyths, the offspring of Hercules 
and a woman half a snake. Again the Nevpot, h tribe allied to the 
Scythian, were, a generation before Darius, similarly driven fway 
from tbeir oiiginal site by Snakes, partly coming from the jforirh', 
partly bred among themselves ; and it was curious that Kadmus, the 
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traditionary inventor or introducer of the Greek alphabet, was also 
a slayer of the serpent, that is, was at least in hostile contact with 
the serpent race ; and perhaps the singular legend of the sowing of the 
serpent’s teeth may he explained as an example of a custom, probably 
of remote antiquity, but of which familiar modem instances were to 
be found in the institutions of the Janissaries and Mamelukes — the 
custom, that is, of forming military bodies of male childi-en captured 
from the enemy in war. 

There was on this occasion no time to follow out this subject, nor 
did Mr. Bayley consider himself justified in anticipating the re- 
sults of General Cunningham’s researches ; but he believed that it 
was probable that these would show a strong similarity, not merely in 
names, but in customs and religion, as existing in these regions which 
the western Snakes appear to have trod, with the traces of the same 
nature which they have left behind in India. And as regarded 
the Grecian alphabet, without entering into the arguments which 
had been assigned in support of its Phoenician origin, Mr. Bayley 
would only remind the Society of the strong impression which the 
resemblance between the Greek and the Lath alphabet made on the 
minds of the first decipherer of the latter, the late James Prinsep ; and 
at any rate it was curious that in Greece, as in India, the long vowels 
and especially the double letters seem to have been added to facilitate 
the proper expression of Aryan sounds, proving that it Avas, at least 
in “its first stage, not fully adopted to the recpiirenients of an Aryan 
language, and was therefore evidently not originally invented to meet 
these, but was probably borrowed. 

Mr. Campbell said that he had supposed Mr. Bayley to speak of 
the Snake races as distinguished from the early Aryans, in a Avay which 
might lead to the supposition that those Snake races were not Aryans. 
Now the term was chiefly applicable to the Bajpoots and Jats tod 
cognate tribes, and he thought no one could see these peoples^and 
doubt for an instant that they are Aryans of the very highest type. 
At the same time, these people have not generally had very lUerary 
tendencies, and it might be questionable whether they invented an 
original alphabet. The Avhole question, however, of the first invention 
of*tJie°alphabet used in India, seemed to him to merge in a much 
better one, not yet solved, viz. what were the first religious civilization^ 
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in India,. If it were the fact, that the early Aryans, with their beliefs 
in gods descending from above, and in the film existence of a golden 
age and a higher state from which man descended, were met by another 
faitTl already established in India, by a school holding the doctrine 
of the progression of races from below upwards, and from which both 
the Sivite and the Buddhist forms have sprung, then it may be that 
the earliest Phonetic alphabet was in the possession of this latter 
school. That the aboriginal Dravidian savages should have invented 
cither the religion or the alphabet, seemed to him to be out of the 
question. They must have come from some foreign source. The 
question remained, what was that source ? • 

*Mr. Bayley explained that he had used the terms Scythian^' 
and Aryan*’ merely as concise forms of expression, and without 
any intention of assigning an ethnologic character to the Snakes. 

Bdbu Rajendralala Mitra was glad to find that Mr. Bayley concuired 

in the main with what he liad said in regard to that pait of the question 

to which he had confined his attention. He was well aware of more than 

one alphabet having been cuiTent in different parts of India, in writing 

down one language, in the time of Asoka and for some centuries after 

it, but it did not at all serve to throw any light on the question at issue, 

viz. the source whence the Arians first got their alphabet. The researches 

of the learned Dr. Golds tilcker had clearly established that Pdnini lived 

many centuries before the age of As 'oka, and at his time the art of writ- 
er 

ing was well known. The root Ukh “ to write “ (aJesharavinyds'e) in his 
JJhdiupdlha was conclusive on the subject, and the question therefore 
was, what was the alphabet that great grammarian and his predecessors 
used ? was it the Bactrian, or the Pali, or any other which has been 
replaced by the latter ? There were not data sufficient to give a positive 
answer to this ; but he felt no hesitation in giving a negative one, as 
regar® the Bactrian. All northern languages, or rather those of cold 
regioiift, are noted for gutturals, aspirates, troublesome combinations of 
consonants, and distinctions of long and short vowels, which Byron 
well destribes as the 

“ harsh, grunting guttural, 

Which wo have to hiss, spit and sputter all.” 

These^ when transferred to hot countries, soon lose their sharjmes^ 
and become soft and sweet. The history of the Sanskrit language 
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’proves tlais most incontestably ; the sharpness and harshness and the 
peculiar distinctions and combination of sounds of the Vedic dialect are 
nowhere to be met with in the Sanskrit of the time of Buddha, and 
the Sanskrit of Buddha’s time was not what it became in the time of 
K^id^isa. It underwent many changes, and most of those changes 
were dictated by a desire to rub off the asperities of the Vedic 
language for the sake of euphony. 

Now, a priori^ it would be expected that an alphabet designed for 
the earlier Sanskrit, or the language as current in the Arianian pro- 
vinces, would be richer in letters than in one got up in the time 
of Buddha, foft great deal more stress was laid on minor distinctions 
of pronunciation in the pre- Vedic and the Vedic, than in later ages ; 
and when the first idea of alphabetic writing is once formed, no nation 
can be believed to be so slow as not to be able to design a sufficient 
number of letters to meet all their requirements. The Bactrian is 
avowedly not so full. Its vowels arc few and imperfect, and consonants 
deficient ; and it could not therefore have been originally used for a 
language most remarkable for its long and short vowels, to which it 
attached so much importance. 

Again, it was unknown in the history of language, that a nation, 
themselves conquerors, voluntarily gave up an alphabet with which 
their religion was most intimately associated for many centuries, and 
adopted an alphabet from a conquered people, because of ‘‘ its su- 
perior fitness.” No amount of superiority can have any influence in such 
cases. But he know not what the superiority was in the case of tlic 
Puli. It was not one of easy writing, for the flowing Bactrian has, in 
that respect, great advantages over the angular Pali ; nor of fulness, 
for it is avowed that it had no aspirates at all, before the Brahmins 
adopted it. But were it otherwise, still he doubted if such adoption 
were possible, after a language had been associated with a paiticular 
form of writing for a long time. The English vocalic systefa was 
imperfect in many respects, and some of its letters were obliged to do 
duty for half a dozen sounds, and yet it was not to be for a rnoment 
supposed that it would ever be replaced by the most perfect 
systpm of writing that is current in the world, the Sanskrit. Besides 
‘the Sanskrit was a dead language in the time of Asoka, and had 
been fbplaced by the Pali which dropped the aspirates and some of 
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tlie sibilants, and rejected the distinctions of long and short vowels ; 
and that, or a little before that, was not the time when the Brahmins 
would forsake their ancient alphabet for a foreign one, for the sake 
of fts superior and more perfect system of vowels and aspirates. 


Mr. Campbell read a letter from Col. Phayre, Chief Commissioner 
of British Burmah, inclosing a list of words of the Mon or Talain 
language of Pegu and Tenasserim, prepared by the very best scholar of 
that language, the Rev. Mr. Ilaswell, in accordance with the list of 
test words sent to Col. Phayre ; also promising a similar specimen 
of the Andamanese language. Col. Phayre added, “ The study of the 
tribes in the hills of Burmah is one of vast interest to the Philologist, 
to the Ethnologist, and to the Missionary ; they may be said to bo 
unknown, at least the majority of them.” 

Mr. Campbell then said that although he could not pretend to have 
critically studied the list of Mon words which he had only just received, 
he could not resist the earliest opportunity of stating that at the very 
first glance, the first few words in the list seemed at once to establish, 
he might say beyond the possibility of doubt, a radical connection 
between the Mon or Talain people and the Sontals and similar tribes 
to the west of Bengal, whom he had designated as Kolarians. He had 
recently published a short comparative list of aboriginal words, and 
Mr. Man had appended to his Sontalia and the Sontals the same model 
list of test words which had been translated by Mr. Haswcll. On 
comparing these lists, the first four numerals and the first four simple 
nouns (put first as of the most radical test character) were found to bo 
in fact plainly identical ; the only difference, where there is a difference, 
being of a uniform character, viz. that the shorter vowels of the Sontal 
word^arc changed into a broader o, oo, oa, or aw, thus— 



Sontali, 

Mon, 

One 

mi or mia 

mooa 

Two 

barea 

ba 

Three 

pea or pia 

pee or pi 

Four 

ponea 

paun 

Hand 

ti or tihi 

toa 

•i*bot 

jang 

chang 
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SontalL Mon, 

Nose mu moo 

Eye me or met mote 

The next higher numerals are. 

Five monayia m’some 

Six turui trow 


Five might be doubtful ; the sixth seeme(J to be identical. Above 
six, the higher numerals seem to be all different. So, going on with 
the list of nouns, although a resemblance might be traced here and 


there, it was not easily seen ; and in fact most of the higher class words 
were different. He found a resemblance in the pronouns thus — ^ 

I 

aing 

oa 

Thou. 

amg 

m’na 

He 

uni 

nya 

Indeed Mr. Logan in 

his valuable paper 

had already recognised a 


connection in the form of the pronouns. 

At first sight it appeared as if the Mon had lost the refined gram- 
matical forms of the Sontals, and had lapsed into a Chinese-like 
simplicity of grammar, but the whole subject required much study. 
He found that Col, Dalton also held the opinion that some of the darker 
tribes of the extreme East of India have probably an alliiiity to 
the aboriginal races of Central India. Altogether the study of tlio 
eastern tribes, and their connection with those of the West and again 
with those still farther to the south-east, seemed to open up an almost 
boundless field of most interesting inquiry. 


A letter from Professor Piazzi Smyth, Astronomer Royal of Scotland, 
was read — 

Herewith I have the pleasure of enclosing you a letter Sir 
Walter Elliot, transmitted to me by my friend Colonel Walter Birch, 
104th Fusiliers, and requesting your kind assistance in procuring 
for me a small block of stone, about the size of an ordinary^ British 
brick, or an octavo book,* of particular quality, and transmitting the 
same, if procurable, to Colonel Birch’s agents in Calcutta, Messrs. 

c 

* In a letter of later date, Professor Piazzi Smyth expresses a desire to obtain 
« block 6 or 7 inches square and B or 4i inches thick, without Haw. — Md, 
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Grindlay & Co., whom the Colonel kindly promises to advise’ of its 
expected arrival and have it sent to me here^ 

The reason for going so far, for so small a matter is, — that the 
stcJhes of this country are too soft, or too large -grained, or too fissured, 
or too permeable by water : and I hope, from what I have heard of some 
Indian minerals, to get something supereminent in hardness, fineness 
of grain, toughness, freedom from fissures and ciystallization, and 
proof against the entrance of water. 

“ Corundum has been mentioned ; but that will not do, for though 
hard enough, it is crystallized, and a lump would probably be only a 
brittle congeries of small crystals. 

Basalt has been mentioned, and if India has basalts like some of 
those in Upper Egypt, viz. excessively fine-grained, tough, compact, and 
free from fissures and tendency to fissure, over lengths of 8 and 9 inches, 
— it might do well. The basalts of Scotland are far too coarse-grained 
and full of fissures. 

“ A pudding stone from Agra that I have seen, contains particles of 
jasper^ whioh promise to be better still, if the original rock of it, the 
jasper, could be got at. Its colours are red, brown and black, the grain 
almost infinitely fine, the hardness far above steel ; being too, I 
presume, a sedimentary, argillaceous rock, altered by plutonic heat, 
I should expect more toughness, freedom fron fissures, and more 
uniformity than in basalt. 

If too, you can get one example, which will stand all these tests, — 
I should much like to hear whether more examples perfectly similar 
could be afterwards procured, and at what price. The purpose is, to 
form small standard scales of 6 to 10 inches in length, and likely to last 
unaltered in length and quality for a much longer time than the metals 
hitherto used for that purpose. Something capable of going down to 
all posterity, without sensible change, during 5,000 or 10,000 years.” 

In^commenting on the above, the Secretary said he had brought the 
note before the meeting with a view of soliciting the aid of Members 
through the medium of the published Proceedings. He would especi- 
filly note, as promising stones, the jasper of the Sone and Nerbudda 
valleys, and the Jade, large lumps of which ai*e sometimes to be 
obtained in the bazaars. 
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Tho receipt of the following communications was announced — 

1. From Dr. A. Bastian of Bremen, a translation of an inscription 

copied in the temple of Nakhon Vat, in the city of Monasteries, near 
the capital of ancient Kambodia. ' 

2. From Baboo Gopee Nath Sen, Abstract of the hourly meteoro- 
logical observations made at the Surveyor General’s Oliicc in October, 
1866, 


The following additions to the Library since the Meeting held in 
January, 1867, were announced. 

Presentations, 

The names of Donors in Capitals. 

Annales Musaii Botanici Lugdimo-Batavi by F. A. G. Mitpiel, Vol. 
II, Fast*. Ill, IV and V. — The Batavian Society. 

Cours d’ Hindustani. Discours d’Ouverture du 3 Decembre, 1860, 
2)ar M. G. do Tassy. — The Author. 

Many and great Dangers with Safeguards. Twelve Sermons by 
G. U. Pope, D. D. — The Author. 

Tamil Poetical Anthology, by G. U. Pope, D. D. — The Author. 
Tamil Prose Reading-book, by G. TJ. Pope, D. D. — The Author. 
Tamil Grammar, by G. U. Pope, D. D. — The Author. 

Lord’s Sermon on the Mount in English, Tamil, Malayrdam, 
K^narese and Telugu, by G. U. Pope, D. D. — The Author. 

Report on the Police of the Town of Calcutta and its Suburbs for 
1865-66. — The Bengal Government. 

Report on the Survey operations for Season 1865-66. — The Super- 
intendent OF the Revenue Survey. 

Altnanach der Kaiserlichen Akademie der Wissenschaften. Sechs- 
zehnter Jahrgaiig, 1866. — The Academy. 

Proceedings of the Royal Geographical Society of London, Vol*. X. 
No. VI. — The Society. 

Sitzungsberichte der Kaiserlichen Akademie dor Wissenschaften ; 
Philoaophisch-Historische Classe ; Band 51, Hefte 2, 3 ; Band 52, 
Hefte 1, 2, 4 : Mathematisch-Naturwissenschaftliche Classe, Jahrgang 
1.865 t.lste Abtheilung, Nos. 8, 9-10. 2te Abtheilung, Nos. 9, 10. 
Jahrgahg 1866, Iste Abtheilung, Nos. 1, 2, 3, 4, 5. 2te Abtlmilung) 
Nos. 1, 2, 3, 4, 5. — The Academy. 
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Denkschriften der Kaiserlichen Akademie der Wissenschaften : 
Mathematisch-Naturwissenschaftlichc Classe, Band XX V. — Tun 
Academy. 

Archiv fiii* Kunde Oesterreichisclier Gcschichts-Quellen. Band 
XXXV. Heft 1, and Band XXXVI, Heft 1. 

Register zu den Banden I — XXXIII. des Archivs, and zu dtMi 
Biinden I — IX. Notizenblattes : — The Academy. 

Fontes Rcrum Austnacamni. Band VII. Abtheihing I. — Tin*; 
Academy. 

Register zu den Banden I — XIV. der Denkschriften der Philoso- 
phiscli-IIistorischcn Classe der K. A. der W. Band I — The Academy. 

• Cliarupat, Part I. of Akhaya Coomar, translated into Hindustani ? — 
The Thanslators. 

Exchanges, 

London, Edinburgh and Dublin Philosophical Magazine and Journal 
of Science, VuL XXXII. No. 218. 

The Athemeum for November 186(5. 

Purchases, 

Dictionnaire Tiirc-Arabo-Persan by Dr. J. T. Zenker, Heft 10. 
Deutsches Wdrterbuch by J. and W. Grimm, Pait IV. Ease. 11 
and Part V. Fas. I. 

Comptes Reiulus de L’ Acadtunie des Sciences, Nos. 22 and 23, 1860. 
Journal dcs Savants, November 1866. 

Revue et Magasin do Zoologie, No. 11 of 1860. * 

Revue dcs Deux Mondes, Ist December, 1866, 

The Annals and Magazine of Natural History, No. 108, Vol. XVllI, 
Reeve’s Conchologia, parts 260 and 261 (Tellina and Unio). 

The American Journal of Science and Arts, Vol. XLII. No. 126. 




PROCEEDINGS 


OF THE 

ASIATIC SOCIETY OE BENGAL, 

For March, 1867. 

The Monthly General Meeting of the Asifitic Society of Bengal 
was licld on Wednesday the 6th of March, 1867 at 9 l*. M. 

* Dr. J. Fayrer, President, in the chair. 

Tlie minutes of the last meeting were read and confirmed. 

The following presentation was announced. 

Fiom the Editor, the “ Pandit,’^ a Monthly Journal of the Benares 
College, devoted to Sanscrit literature. No. 10. 

The Council reported that they had elected Baboo Deboiidra 
Mullick a member of their body, in place of Dr. D. Boyes Smith, who 
had resigned. 

TJie following gentlemen, proposed as ordinary meiiibcrs at the last 
meeting, were balloted for and elected. 

The Ilon’blc W. Markby. 

Baboo Peary Mohun Mookerjee, M. A. 

Ca 2 )tain 11. W. King. 

F. Hill, Esq., 

Baboo Jogindra Mullick. 

W. G. Willson, Esq., B. A. 

G. E. Knox, Esq., B. G. S. 

Captain S. G. Montgomery, whose withdrawal was aniionnccd in July 
1865, (owing tg a mistake of his Agent,) was reinstated in the list of 
Members. 

The following gentlemen were named as candidates for ballot at 
the next meeting. 

Lieutenant-Colonel B. Ford, Superintendent of Port Blair; pro- 
posed by Mr. H. F. Blanford, seconded by Mr. Groto. 

Major G. Mainwaring ; proposed by Mr. G rote, seconded by* Mr^ 
BlanfoAl. 
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Dr. Mohindra Lai Sircar ; proposed by Baboo Rajendra Lala Mitra, 
seconded by Mr. Blanford. 

The Hon’ble Nawab Sir Sherif-ul omrah Baliadoor, K. C. Si I. 
Member of the Legislative Council of Madras ; proposed by Moulavi 
Abdool Luteef Khan Bahadoor, seconded by Dr. Fayrcr. 

The receipt of the following communications was announced — 

1. From D. Waldie, Esq., Experimental Investigations connected 
with the water supply to Calcutta, Part III. 

2. From Dr. C. Macnamara, through Dr. Fayrer, on the intimate 
structure of muscular fibre. 

3. From W. Scott, Esq., On the reproductive Functional Relations 

of several species and Varieties of Vcrhascunis. • 

4. From Baboo Gopee Nath Sen, Abstract of the Hourly Meteoro- 
logical Observations made at the Surveyor General’s Office in Novem- 
ber, 18G6. 

At the I’cqucst of the President, Dr. Macnamara read his paper “ On 
the intimate structure of muscular fibre,” of which the following is 
an abstract. 


The muscular system, whether voluntary or involuntary, is composed 
of an homogeneous substance, the characteristic features of which are, 
that it contracts in obedience to the nervous force, direct, or reflex. The 
elements of the contractile tissue, under all circumstances, are arranged 
BO as best to fulfil the mechanical purposes for which it is intended. 

In voluntary muscles there are no such elements as have been de- 
scribed as sarcous particles, but the contractile tissue consists of bundles 
of contractile fibres, each fibre being composed of two longitudinal bands 
running continuously from one end of the muscle to the other end, 
and connected throughout their length by spiral transverse bauds, the 
wliole being encased in a sheath of homogeneous tissue. A voluntary 
muscle therefore consists of a matrix of fibrous tissue, the interstices 
of which are filled up with contractile fibres such as I have just de- 
Bcribcd ; the larger vessels and veins ramifying in the fibrous paatrix, 
but giving off numerous branches which are brought into immediate 
contact with the contractile tissue. 

• /‘It is evident that bands of elastic tissue could not perform the 
functions required of a muscle : the increase in breadth of the 'muscles 
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of a limb in contracting would, under these circumstances, exercise an 
injurioiLs amount of pressure on the nerves and vessels of surrounding 
parts. All such anomalies are obviated bj the arrangement I have 
noW described ; for in contracting, the longitudinal bands must shorten 
on themselves, drawing the transverse bauds into closer approximation, 
and these at the same time uncoil : ciicli fibre therefore increases in 
breadth exactly to the same amount which it loses in length, the 
changes, as in a muscle, being accurately proportioned to on(5 another. 
It is quite possible that as the longitudinal bands are attached to 
fixed points at citlicr extremity, the tension or relaxation of tlio 
tiansverse bands would be sufficient of themselves, by acting on the 
longitudinal bands, to cause contraction or relaxation of the muscle ; 
and I am disposed to favour this idea, because we can thus easily 
conceive the means by which the remarkably rapid action which 
muscles arc capable of effecting is accomplished ; being kept in 
a state of perpetual tension depending on the action of the spiral 
bands. 

‘‘ If this be the minute anatomy of muscle, it displays a source from 
whence animal heat may bo derived. Much of Liebig’s theory of the 
combustion of the hydro-carboits being the chief if not only source of 
animal heat, is falling to the ground; but in muscle or bone, there is 
evidence of the existence of forces as capable of engendering heat as 
combustion, viz. friction, compression, tension and expansion, all 
necessarily giving rise to molecular motion, and an equivalent amount 
of heat, quite capable of keeping up the temperature of the blood to a 
healthy standard. 

“ It appears also that we may equally well explain the presence of 
electricity in a muscle, by the play of the forces above enumerated : 
they must, in fact, when set in motion, induce electrical phenomena, 
and that independently of the nervous system.’’ 

A discussion ensued on the subject of the above paper ; after which, 
on the proposition of the Secretary, the special thanks of the meeting 
were unanimously voted to Dr. Macnamara for the important commu- 
nication just read to the meeting. 

The following are the additions made to the Library siufb the 
meeting held in February last. 
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Presentations. 


The names of Donors m Capitals. 

Rahasya Sandarbha, Vol. Ill, Nos. 35 and 37. — The Calcutta 
School Book Society. 

The Report of the British Association, Bath, 1864. — The Associa- 
tion. 

Sonthalia and the Sonthals. — The Government of Bengal. 

Selections from the Records of the Government of India, Foreign 
Department, No. 51, (Political Administration of Central India for 
1865-66.) — The Government of India. 

Another Copy. — The Government of Bengal. 

A list of Waste Land Sales made in Cachar under the new Waste 
Land Rules, with a map. — The Government of Bengal. 

Report of the Committee of the Bengal Cliamher of Commerce 
from May to October, 1866. — The Chamber op Commerce. 

Proceedings of the Royal Society of London, Vol. XV, No. 87. — The 
^ciety. 

Zeitschrift der Dcutschen Morgonlandischen Gesellschaft, Zwanzig- 
ster Band, Heft IV. — The Editor. 

Descriptive Catalogue of Vernacular Books and pamphlets forwarded 
by the Government of India to the Paris Exhibition of 1867, by the 
Rev. J. Long. — The Author. 

Sitzungsberichte der Kaiserlichen Akademic -der Wisscnschaftcn zu 
Wien, 

' Band 49, Hcfte I, II, HI, 
Band 50, Hcfte I, II, III, IV, 

Pliilos-histor, Classe ; -j Band 61, Heft I, and 

Regibtcr zu den Banden 41 
^ bis 50. 


Iste Abth. 

Matli-Naturw. Classe. 

2te Abth. 

and Register zn den Banden 43 b 
senscuaftbn zu Wien. 


f Band 51, llefte III, IV, V, 

( Band 52, Hefte I, II, c 
Band 51, Hcfte III, IV, V, 
Band 52, Hefte I, II, III, 

50. — Die Akademie Der Wis- 


■ . Dehkschriften der Kaiserl. Akademie der Wisscnschaftcn; Philos, 
histor. GlassCj Band XIV., Math. Natv/rw, Classe^ Band XXI V. — Tub 
Academy. 
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Archiv fur Oesterrcichisclie Geschichte — 

Band XXXIII. Heftc 1, 2 
XXXIV. Hefte 1, 2 

• XXXV. Heft 1.— The Academy. 

Fontes Kerum Austriacarum, II Abtli. Band XXIV. — The Acade- 
my. 

Atlas der Hautkranklieitcn, Lief. V — The Academy of Sciences of 
Vienna. 

Almanacli derKaiserlichen Akademie der Wisscnscliaften fiir 1865. — 
The Academy. 

Verliandluiip:Gn der K. K. Zoologisch-botanischen Gesellschaft in 
Wion, Band XV. — The Editor. 

Pliilosopliical Transactions of the Iloyal Society of London, Vol. 
155, pt II, Vol. 156, part I. — The Boyal Society. 

Bescarches on Solar Physics by W. dc la Bue, B. Stewart and B. 
Loowy, First Series. — T he Authors. 

Besults of iMetcorological and Magnetical Observations made at the 
Stonylnirst College Observatory. — The College. » 

Bepoii on the Besult of the Administration of the Salt Department, 
during the year 1865-06. — The Government of Bengal. 

Dor Mctcorstcinfall am 9 June, 1866, bei Knyahinya (Zweitcr 
Bericlit), von W. Bitter v. Ilai dinger, — The Author. 

Bcsults of twenty-five years’ Meteorological observations for Hobart 
Town, by F. Abbott F. B. A. S. — The Boyal Society of Tasmania. 

Abhandlungen fiir die Kunde des Morgenlandes. Band IV. No. 
5. — The Society. 

Proceedings of the Boyal Society of London, Vol. XV. No. 88. — 
The Boyal Society. 

Transactions of the Boyal Society of Edinburgh, Vol. XXIV. 
Part II. — The Boyal Society of Edinburgh. 

JoiUTial of the Statistical Society of London, Vol. XXIX. Part 
IV. — The Statistical Society. 

Proceedings of the Boyal Society of Edinburgh, Vol. V. No. 68* — 
The Boyal Society of Edinburgh. 

Beport on the Operations of the Thuggee and Dacoity Department 
in Native States, by Lieutenant- Colonel C. Hervey, C. B.-^Tuf 
Foreign Department to the Government op India. 

A Narrative of the Bussian Military Expedition to Khiva under 
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General Perofski in 1839. — The Foreign Department to tub 
Government of India. 

The Pandit, a monthly Journal of the Benares College devoted 
to Sanskrit Literature, No. 10, Vol. I. — The Editor. 

Purchased. 

Has Mala or Hindoo Annals of the Province of Goozerat, by A K. 
Forbes, 2 Yols. 

lire’s Dictionary of Arts, Manufactures and Mines ; by R. Hunt, 
F. R. 8., F. Q.S., 3Vols. 

Catalogue of Colubrine Snakes in the Collection of the British 
Museum, by Dr. A. Gunther. 

History of the British Empire in India from 1844 to 18G2, iJy 

L. J. Trotter, 2 Vols. 

History of Herodotus translated into English, with copious notes, 
by G. Rawlinson, M. A., 4 Vols. 

Comparative Anatomy and Physiology of Vertebrates, by R. Owen, 
F. R. S., 2 Vols. 

9 A Dictionary of Science, Literature and Art ; by W. S. Braude, 
D. C. L., F. R. S. L. and the Rev. G. W. Cox, M. A., 2 Vols. 

The Chinese Classics by J. Leggc, D. D., Vols. I. and II. and 2 
Parts of Vol. III. 

Ballhorn’s Grammatography. 

Travels in Central Asia, by A. Vambery. 

A History of Persia from the beginning of the nineteenth century 
to the year 1858 ; by R. G. Watson. 

The Record of Zoological Literature; by A. C. L. G. Gunther, 

M. A., M. D., Ph. F. D. R. S , Vol. I. 

leones Zootomicse iiiit Originalbeitragen ; by J. V. Cams. Erste 
Halfte odor Tafel I. — XXIII. • 

The Oriental Races and Tribes, Residents and Visitors of Bombay, 
2 Vols. ; by W. Johnson. , 

The Quarterly Journal of Science, Nos. I. to XI. 

Intfoduction to the study of the Foraminifera ; by W. B. Cprpcnter, 
M. D., F. R. S. 

La Maha-Bharata by H. Fanche, Vol. VI. 

, Oomptes Rendus de I’Acadomie des Sciences. Tome LXVII. 
Nos. 24 and 25. 
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Kevuc des Deux Mondcs, 15th December, 1866. 

The Calcutta Review, No. LXXXVIII. February, 1867. 

Histoire Naturclle des Annclides marins et d’eau douce, by M. A. 
De ^natrefages, Tomes I, II, Parts 1 and 2, with plates. 

Catalogue of the Acanthoptcrygiaii Fishes in the collection of the 
British Museum ; by Dr. A. Gunther, 2 Vols. 

The Architecture of Dharwar and Mysore, by Col. M. Taylor. 

The Architecture of Beejapoor, by Col. M. Taylor. 

The Kamil of El-Mubarrad : by W. Wright, Part III. 

Jacdut’s Geographisches Wortcrbuch : Erste and Zweitc Hal ft e. 
Bog 01-118. 

•'Revue des Deux Mondes, 1st January, 1867. 

The Numismatic Chronicle and Journal of the Numismatic Society, 
1800, Part IV. 

The Quarterly Journal of Science, No. XIII. 

The Journal of Sacred Literature and Biblical record, No. XX. N. S. 
Comptes Rendus des Seances de rAcademie des Sciences, Nos. 
26 and 27, 1800. # 

Tables des Comptes Rendus, Premier Semestre, 1860. 

Journal des Savants, December, 1800. 

The Westminster Review, No. LXI. January, 1867. 

The Annals and Magazine of Natural History No. CIX. January 


1807. 


Exchange, 

The Athcna3um, December, 1800. 




PROCEEDINGS 


OF THE 

ASIATIC SOCIETY OF BENGAL, 

For April, 1867. 

A meeting of the Asiatic Society of Bengal was held on Wednesday 
the 3rd April, at 9 p. m. 

Dr. J. Fayrer, President, in the chair. 

The minutes of the last meeting were read and confirmed. 

Presentations were announced : — 

1. From A. Grotc, Esq a specimen of Tragulus Javaniciis, 

2. From Dr. J. E. T. Aitchisoii, a specimen of Lams Iclukgaelas^ 
a Sea Gull, shot at Umritsar in the Punjab in May last. 

3. From Lioutenaiit J. Waterhouse, a box of specimens of plum- 
bago from the Sonah mines near Delhi. 

4. From Baboo Gour Doss Bysack, a few bricks and a carved 

Koran stand from the Sat-Gonibouj of Bagharhaut. • ’ 

5. From the Rev. C. H. Dali, 3 photographs of the hairy family 
at Ava. 

6. From Captain J. Anderson, a fragment of stone from the old 

tomb of Mrs. Mary Hastings at Berhampore with a copy of the 
epitaph. ♦ 

7. Mr. Blanford exhibited, on part of Mr. Grote, a few specimens 
of a ciirious sponge (“ Ragaderos”) from the Philippine islands. 

8 The Council reported that they have elected H. Blochmann, Esq.^ 
a member of the Library Committee. ^ 

9. The following gentlemen, proposed at the last meeting, were 
balloted for and elected as ordinary members : — Major G. Mainwaring ; 
Lieutenant-Colonel B. Ford; the Hon’ble Nawab Sir Sherif ul Omrab* 
Bahadui* K. C. S. I. ; Dr. Mohindra Lala Sirkar. 
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10. The following gentlemen are candidates for ballot as ordinary 
members at the next meeting ; — 

Lieutenant E. J. Steel, R. A. of the Revenue Survey, Debroogur, 
Assam, proposed by Captain H. H. G. Austen, and seconded by^r. 
H. F. Blanford. ^ 

The Hon’ble F. Glover, proposed by Mr. E. C. Bayley, and seconded 
by Mr. H. F. Blanford. 

Dr. B. N. Hyatt, Civil Surgeon, Ranchee, proposed by Lieutenant- 
Colonel E. T. Dalton, and seconded by Dr. J. Anderson. 

Dr. E. Bonavia, Assistant Surgeon, Lucknow, proposed by Dr. J. 
Anderson, and seconded by Mr. H. F. Blanford. 

Dr. S. C. Mackenzie, proposed by Dr Ewart, seconded by Dr. Colies. 

J. A. B. Nelson, Esq. proposed by Mr. A. Grote, and seconded by 
Mr. H. F. Blanford. 

11. Letters were read from E. W. Clementson, Esq. and Captain 
W. G. Murray, intimating their desire to withdraw from the Society. 

12. The receipt of the following communications was announced : — 

1. From Babu Gopec Nath Sen, Abstract of Hourly Meteorological 
observations made at the Surveyor General’s Oflice in December last. 

2. From Captain H. H. Godwin Austen, F. R. G. S. Notes on 
the geological features of the country over the foot of the hills in the 
Western Bhotan Dooars. 

8. From Dr. E. Bonavia, Affinity between the adjutant and the 
domestic turke}^ 

4. From Babu Gour Doss Bysack, ‘‘ Antiquities of Bagharhaut.” 

13. At the request of the President, Mr. D. Waldic read the 
following abstract of his experimental investigations connected with 
the water supply to Calcutta, Part III. 

“ The object of this communication is to correct a few errors and 
deficiencies in the former papers, and supply additional information, so 
as to render the inquiiy more complete. It will also direct attention 
®lo some points of importance calling for special consideration. 

The general constitution of the Hooghly water, as regards iU mineral 
constituents, is exhibited by two tables, one giving the proportions of 
these in a way favourable for comparing its variations at different 
seasons, and another shewing its hardness. Though the water is 
rather hard during the dry season, the hardness is reduced to a very 
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small amount by boiling. It is superior in this respect to what can 
usually be obtained for the supply of towns. The influence of the 
tides during the hot season was considered in the first communication : 
thc^idal water increases the amount of common salt, but does not 
veiy greatly increase the hardness. 

As regards organic matter, numerous observations have been made 
since the last communication was laid before the Society, partly to 
meet objections raised against the former results, which objections 
however may now be considered as withdrawn. 

Further examination of the various waters by oxidation by 
permanganate of potash has not increased the author's opinion of its 
value, and two tables are given which it is Relieved will justify this 
unfavourable opinion. The first exhibited the very rapid change 
which takes place in the deoxidating power of many waters both 
river and tank, this power diminishing within two days to one half, 
one third, or even less, of its original amount. This is not noticed in 
the London Reports, probably because the samples having been taken 
from the street mains, the water is at least two or three days old, after 
which it changes much more slowly^ The oxidation test appears to 
indicate only certain- kinds of impurities, — probably products of 
fermentation or putrefaction, or even of living vegetable organisms, and 
it is doubtful if it gives much important information of the quality of 
these, as the second table shews that Greneral’s Tank water (considered 
the best for drinking in Calcutta) equals in deoxidating power the 
the water of the salt marsh to the cast of the town ; and that the water 
of the Circular canal, which receives the greater part of the sewerage 
of Calcutta, requires no more oxygen than that of the best tanks. 

“ The determination of organic matter by weight is the most trust- 
worthy. Care has been taken in all the recent analyses to proceed to 
the evaporation without delay, but continued observation has also 
shewn® that the results formerly given cannot have been far wrong- 
The quantity of organic matter in the river water for the months or 
January ^nd November has in no case exceeded 15 grains per 100,000 
grains, or 1.05 grains per gallon. A table is given of the results at 
all seasons, which distinctly shews the influence of the tides, the quan- 
tity of organic matter during flood tide being from one and half tf) 
two and half times greater than during ebb tide. Yet the highest 
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obtained was 2.7 grains per 100,000 grains, or rather less than 2 
grains per gallon. 

Another table exhibits the amount of organic matter in the water 
of the Salt Water Lake and Circular canal. On the 18th February'the 
water of the marsh contained only 6 5 grains per 100,000 grains or 
4.55 grains per gallon. A calculation made on data supplied by Mr. 
Leonard (reduced to one half on account of uncertainty) or 5000 
ft. per second of water flowing in the river at the minimum, shew 
that though Mr. Clark’s supply of 6,000,000 gallons of water per day 
flowed into the river in as concentrated a state of impurity as the 
filthiest ditches of Calcutta during the hot season, it would add of 
organic matter to the fiver water only to the extent of 5 or 6 
hundredths of a grain per gallon. The allowance is extravagant, yet 
the addition is but small. 

“ Trials for Ammonia, exhibited in tables, shew that the water during 
the cold season is at its purest, and other observations on the organic 
matter are confirmatory of those previously made. 

“ Further observations on the tank waters confirm the conclusions 
formerly drawn. Additional sAples have been examined in the 
northern part of the town, with reference to a tank proposed to be 
excavated there by the Municipality. All the tank waters examined, 
except those of the Maidan tanks and Dalhousie Square Tank, 
contained much more saline matter and were much harder both before 
and after boiling than the river water at its worst (except as regards 
salt during flood tide in May and June,) and contained much more 
organic matter, — two, three, or four times as much. The water of the 
street aqueduct (from the river) was greatly superior in every respect. 
Water obtained from temporary wells dug for the purpose was care- 
fully analysed and found to be simply sewage water, deprived of the 
greater part of its bad smell by passing through the earth ; indicating 
l^at the soil is more or less penetrated by sewage water all oi?er the 
town. 

“ Further consideration had been given to the nature of thS organic 
matter, confirmatory of former observations. The organic matter in 
the- river water during the rainy season was analagous to that of tank 
wattfr, and contained a larger proportion of vegetable matter /ban that 
of the dry season. But it by no means followed that it was less 
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objectionable. When partially separated from saline matter, its 
general properties more resembled those of animal excrementitious 
matter, while those of the dry season water more resembled urinous 
secretions. The rainy season water also seemed to contain much more 
living germs. 

“ As to the question of taking water from Cossipore, it may be said 
that it would scarcely be advisable to do so, as there can be no doubt 
of the influence of the tide rendering the water impure : whether a 
point nearer than Pultah would be suitable, could only be determined 
by observations during the hot season. But there is a point of greater 
importance to consider, namely the state of the river water during the 
rains, especially during the early part of the season. The water then 
contained the sewerage of thousands of square miles of country, and 
was much more putrid and offensive than even the flood tide water of 
the hot season ; and besides contained a large quantity of mud in a 
very fine state of division, very difficult to get rid of either by sub- 
sidence or filtration ; and this water cannot be avoided by taking it 
from Pultah. The greater impurity of river waters during floods is a 
fact well recognized in England,*' and here w^e have all the floods 
of the year concentrated into one great flood. The Engineer to the 
Municipality had taken into account the unusual quantity of mud 
ill the water at tliis season, and had made arrangements intended to 
obviate the difficulty : but there is great reason to fear that those 
measures will be very inadequate for the purpose, and that the large 
covered reservoirs will, during the early months of the rains, supply 
water of a very offensive character, and perhaps taint it for a con- 
siderable time afterwards. There is no evidence in the Engineer’s 
Report that the extent of the difficulty has been appreciated or even 
properly understood, or that the efficiency of the means to remedy it 
has been satisfactorily ascertained.” 

* Library. 

The following additions were made to the Library since the meeting 
held in March : — 

The nnmes of Donors m Capitals. 

Presentations. * 

Jahrhuch der Kaiserlich Kdniglichen Qeologischen ReichsAnstalt. 
— Vol. XV, XVI. — The K. K. Geol. Reichsanstalt. 
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The History of India in Urdu, No. 9. — The Scientific Society 
OP Alltgurh. 

Professional papers on Indian Engineering, No. 14, Vol. IV. — The 
Editor. • ■ 

Annual Keport of the Trustees of the Museum of Comparative 
Zoology at Harvard College 1865. — The Trustees of the Museum. 

Report of th^ Superintendent of the Coast Survey of the U. S. 
1859 and 1860. — The United States op America. 

Proceedings of the Boston Society of Natural History for 1864. — 
The Boston Natural History Society. 

Conditions and Doings of the Boston N. H. Society for 1864. — 
The Boston Natural Historic Society. 

Documents of the United States Sanitary Commission, 3 Vols. — The 
U. S. Sanitary Commission. 

Annual Report of the Board of Regents of the Smithsonian In- 
stitution for 1864. — The Institution, 

Memoirs of the Geological Survey of India, Vol. V. pt. 3. — The 
Govt, op Bengal. 

Catalogue of the Organic Remains belonging to the Cephalopoda in 
the Museum, Geological Survey of India, Calcutta. — The Govt, of 
Bengal. 

Catalogue of the MeteoT'ites in the Museum, Geological Survey of 
Iijdia, Calcutta. — The Govt, of Bengal. 

A Narrative of the Russian Military Expedition to Khiva under 
General Perofski in 1839. — The Govt, of Bengal. 

Notes on the Geographical, Statistical and General condition of Pur- 
gunna Palamow, by Major G. H. Thompson. — The Govt, of Bengal. 

Report on the Registration of Ozone in the Bombay Presidency 
for 1864-65. — The Govt, of Bengal. 

Ueber ein Fragment der Bhagavati, 1st part, by Prof. A. Weber. — 
The Author. * 

Selections from the Records of the Bombay Government, No. Cl. 
New Seriep (Extract of the Proceedings of the International Sanitary 
Conference of 1866.) — The Govt, op Bombay. 

Annual Report of the Administration of the Madras Presidency 
foT 1865-66. — The Govt, of Bengal. ^ 

General Report on the Administration of the Bombay Presidency 
for 1865-66.— The Govt, of Bengal. 
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Report on the Administration of the N. W. Provinces for 1865-66. 
— The Govt, or Bengal. 

Annual Report on the Operations of the Post Office of India for 
1868-66. — The Govt, op Bengal. 

Report on the Administration of the Central Provinces for 1865-66. 
— The Govt, of Bengal. 

Annual Report of the Administration of Coorg for 1865-66. — The 
Govt, op Bengal. 

General Report on the Administration of the Punjab Territories 
for 1865-66. — The Govt, op Bengal. 

Annual Report on the Administration of Mysore for 1865-66. — The 
Govt, of Bengal. ^ 

Report on the Administration of the Penal Settlement of Port 
Blair and Andaman Islands for 1865-66. — The Govt, of Bengal. 

Annual Report on the Administration of the Straits Settlement 
for 1865-66. — The Govt, of Bengal. 

Six Copies of Papers relating to the Aboriginal tribes of the Cen- 
tral Provinces left in MSS. by the late Rev. S. Hislop, edited by R. 
Temple, C. S. I. — The Editor. . 

Six Copies of the Gazetteer of the Central Provinces, part 1, — The 
Chief Commissioner of the Central Provinces. 

Proceedings of the Royal Institution of Great Britain, Vol. IV, 
parts Yll and VIII. — The Royal Institution. , 

The journal of the Royal Asiatic Society of Great Britain and 
Ireland, New Series, Vol. II, pt. II. — The Royal Asiatic Society. 

Sitzungsberichte dcr Konigl. Bayer. Akadcmie der Wissenschaften 
zu Munchen, 1865, II, Hefte III and IV ; 1866, 1, Hefte I, II, III, IV, 
and II Heft I. — The Academy op Sciences, Munich. 

Abhandlungen der Pliilos. Philologisclien Classe der Koniglich 
Baycrischen Akademie der Wissenschaften, Vol. X, Abth. 3, Vol. XI, 
Abth.* 1. Historische Classe, Vol. X, Abth. 2.-^TnE Academy op 
Sciences, Munich. 

Procdfediugs of the Royal Society of London, Vol. XV, No. 89. — 
The Royal Society. 

Journal , Asiatique, 6th Series, Vol. VIII, Nos. 29, 30, 31. — The 
Asiatic. Society op Paris. 
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General Report of tlie Administration of the Bombay Presidency 
for 1864-65 — The Govt, op Bengal. 

Aiimial Report of the Geological Survey of India for 1865-66. — 
The Govt, of Bengal. • 

Annual Report of the Administration of the Province of Oudh for 
1865-66. — The Govt, op Bengal. 

Discours d^ouverture du 4 Decembre 1865, by M. G. de Tassy. — 
The Author. 

The policy of the Future in India. A letter, to the Right Hon’ble 
Lord Cranborne, by W. Knighton, LL. D. — The Editor. 

Entwicklung der Ideen in der Naturwissenschaft. Redo in der 
offentlichen Sitzung der. k. .^ademie der Wissenschaften am 25 Juli 

1866. By Justus, F. von Liebig. — The Author. 

Dio Bedeutung moderner Gradmessungen., Vortrag in der offcnt- 
lichen Sitzung der. k. Akademie der Wissenschaften am 25 Juli, 1866. 
By Dr. C. M. Bauernfcind. — The Author. 

Die Gottesurtheile der tidier. Rede gehalten in der offentlichen 
Sitzung der konigl. Akademie der Wissenschaften, am 28 Marz, 1866. 
By Emil Schlagintweit. — The Author. 

Report of the Administration of the Province of British Birma for 
1865-66. — The Govt, op Bengal. 

Report of the Administration of the Hyderabad assigned Districts 
for 1865-66. — The Govt, op Bengal. 

Report of the Proceedings of the Government of India in the P. W. 
Department for 1864-65. — The Govt, op Bengal. 

Narrative of the course of Legislation during the year 1865-66. — 

The Govt, op Bengal. 

• 

Exchange. 

The Athenaeum, January 1867. 

Purchase. 

The Edinburgh Review, January 1867. 

Revue des Deux Mondes, 15th January, 1867, and 1st Fjebruary, 

1867. 

Revue et Magasin de Zoologie 1866, No. 12. 

' Comptes Rendus de T Academic des Sciences, Vol. LXIV. 
Nos. 1, 2, 3, 4 and 5. 
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Hewitson^s Exotic Butterflies, part 61. 

Grimm^s Deutsches Worterbuch, Band V, Liefc. V. 

The Annals and Magazine of Natural History, No. 110, Feby. 1867. 
Journal des Savants, January 1867. 

The Quarterly Journal of the Geological Society, No. 89. 

Notices et Extraits des Manuscripts de la Bibliotheque Imperiale 
et autres Bibliotheques, Vol. XX, Nos. 1 and 2 and XXI, No. 2. 

Abhandlungen fiir die Kunde des Morgenlandes, heraui^geben von 
der Deutschen Morgenlandischen Gesellschaft, Band IV. No. 6. 




PEOCEEDINGS 


OF THE 

ASIATIC SOCIETY OF BENGAL, 

For June, 18G7. 


Tlie Monthly General Meeting of the Asiatic Society of Bengal 
was held on Wednesday, the 5th instant, at 9 p. m. 

Dr. J. Ewart, in the chair. 

The minutes of the last meeting were read and confirmed. 

Presentations were announced — 

1. From the Editor, the first Volume of the Pandit.” 

2. From the Koniglich Preussischen Akademio der Wissen- 
schaften, I. Abhandl ungen, 186?. 

3. From the Government of Bombay, through Dr. R. L. Playfair, 
a copy of the “ Fishes of Zanzibar.” 

4. From Lieutenant- Colonel B. Ford, Superintendent, Port Blair, 
specimens of a Fidgoria Candelaria and a Phyllium Siccijlia^ and the^ 
Skull of a Dugong, 

5. The following gentlemen, proposed and duly seconded at the 
last meeting, were balloted for and elected as ordinary members. 

The Right Rev. Dr. Milman, Lord Bishop of Calcutta* 
Lieutenant J. Gregory. 

W. Duthoits, Esq., C. S, 

J'. M. Scott, Esq., C. E. 

• Bulbil Obhoy Churn Mullick. 

6. The following gentlemen were candidates for election at the 
July mending, 

C. A. Hackett, Esq., A. R. S. M., Geological Survey of India, 
proposed by Mr. Ball, and seconded by Mr. Ormsby. , 

Dr. C. JVIacnamara, proposed by the President, and seconded by’Mn 
Ormsby. 
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N. A. Belletty, Esq., Civil Assistant, Topographical Snrvey of India, 
proposed by Captain H. H. G, Austen, and seconded by Mr. Grote. 

Dr, J, J. Wood, officiating Garrison Assistant Surgeon, Fort 
William, proposed by Dr. Ewart, and seconded by Dr. Partridge. ^ 

The Council reported that they have elected the following gentle- 
men to fill up vacancies in the several Committees. 

In the Library Committee^ — H. B. Medlicott, Esq., and Cumir 
Harendra Krishna Deva. 

In the Natural History Committee^ — H. B. Medlicott, Esq., 
V. Ball, Esq., Di*. J. Ewart, and, Mr. Justice Norman. 

In the Statistical Committee. — Mr. Justice Pliear. 

• ' t 

In the Linguistic Section of the Ethnological Committee , — 
Mr. Justice Markby. 

A letter was read from Lieutenant-Colonel H. Kaban, intimating 
his desire to withdraw his name from the Society. 

Letters were read — 

7. From the Director of Public Instruction, forwarding a copy of 
Mr. Coweirs Report on the Toles of Nuddea. 

No. 15^. 

From the Director of Public Instruction, 

To the Secretary of the Asiatic Society. 

Dated Fort William, Wi April, 1867. 

Sir, — I have the honor to forward herewith, for the information of 
the Asiatic Society, a copy of a report on the Sanskrit Toles of Nuddea 
by Mr, E. B. Cowell, late Principal of the Sanskrit College. 

I have the honor to be, 

Sir, 

Your most obedient Servant, 

W. S. Atkinson, 
Director of Public Instruction. 

From E. B. Cowell, Esq., late Principal, Sanskrit College, CalcMa, 

to W. S. Atkinson, Esq., Director of Public Instruction^ — {dated 

the \^th January, 1867.^ 

Sib, — I have the honor to forward you my Nuddea Report. As I 
have added at the end some remarks on its necessary defects^ and the 
causes of my long delay in sending it, I need not repeat them here. 
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I may add that the report would have been finished before I left 
India, if my time had not been occupied by some coflimunications 
about the MadrassaTi, which took off my thoughts from the report. 

I hope the report will be of some use, as it is. I wish I could return 
for a month to Nuddea, to make it better. 

From E. B. Cowell, Esq,^ late Principal of the Samhrit College^ 
to W. S. Atkinson, Esq.^ Director of Public Instruction, — dcUed the 
Vlih January^ 1867. 

Sir, — I have the honor to forward to you the following report of 
my visit, in 1864, to the Toles of Nuddea : — • 

In accordance with your instructions I proceeded thither with Mr, 
Woodrow, and we were accompanied by Pandit Mahesa Chandra 
Ny^yaratna, one of the Professors of the Sanskrit College, with 
whom I have for some years studied Nyiiya, and to whose wide 
attainments in Hindu philosophy, as well as general ability and learn- 
ing, I can testify from personal knowledge in the highest degree. We 
left Calcutta on Monday the 29th of February, and made Krishnagur 
our head quarters, whence we made daily excursions to Nuddea, 
which is about ten miles distant.. I must not omit to mention that 
wo received much attention from the Mab^rdj^ of Nuddea, who held 
a quasi durbar of Pandits, which enabled us to make the acquaintance 
of many who did not reside in Nuddea itself. I returned to Calcutta 
on the 8th of March. • 

The word Tolc (c^t^r) is a Bengali word of uncertain derivation ; but 
there are at least two Sanskrit words for the thing itself, chatush- 
pdfliLi, e., a place where the four vedas are studied, and mafha. 
The mrmer does not seem to be an ancient word, as I do not find any 
authority for it in the St. Petersburg Sanskrit Dictionary, except the 
Sabda Kalpa Druma of Uaj^h Radha Kanta Deva ; but matfia is an 
old word and occurs at least as far back as the Amara Kosha. 

Th*e institution is curious and interesting, as being undoubtedly a 
remnant of old times. R represents, in fact, the same state of feeling 
in ancient India as that which we find in ancient Greece, and which 
so continually comes up in Plato’s controversies with the Sophists or 
paid Professors of his day, viz,, the popular prejudice against receiving 
mercenary reward for the communication of knowledge. The Pandit 
-of a tole should properly not only instruct his pupils gratuitously, 
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but he should also provide them with food, clothing and lodging, 
during their ift'ay under his teaching. He himself is to be remunerated 
indirectly by the invitations and presents which ceftbrity as a teacher 
would ensure his receiving at the religious ceremonies of the neigh- 
bouring zemindars. Thus my own visit was delayed some weeks in 
consequence of all the principal Pandits of Nuddea being absent, as 
they had gone to attend the ^raddha of the late Bajah of Gooch 
Behar. The tole ejstem of Nuddea has, however, degenerated in 
this as in other respects. The Pandits of most toles in other districts 
stilModge and feed their pupils ; but those of Nuddea, with veiy few 
exceptions, have been able to break through this custom. They now^ 
only supply their pupils with lodging, the reputation of Nuddea no 
doubt enabling them to attract students from other toles in spite of 
the greater inducements which the latter offer. 

The chief studies of Nuddea are Smriti and Ny^ya. It is the 
latter, especially, for which its name is celebrated all over India. 
Other provinces have their own peculiar schools of law, and Nuddea, 
therefore, can generally only attract students of Bengal to its Smriti 
toles ; but in logic it has an unrivalled reputation, Chaitanya, the 
celebrated reviver of the mystic worship of Krishna at the close of the 
16th century, was a native of this place ; and it has produced a suc- 
cession of great Naiyayika teachers, whose names are household words 
in every Pandit family in India. In fact the name of Nuddea is 
associated with the latest development of the Nydya philosophy. 

The ancient Sutras or Aphorisms of Q-otama do not represent the 
modern logic of India; and although the recent school may have 
added little or nothing to the real discoveries of the Hindu Amtotle, 
they have undoubtedly elaborated a most refined system of logomachy, 
far surpassing in subtilty and ingenuity all the scholastic disputations 
of mediasval Europe. 

One of the most celebrated mediaeval logicians was Gange 9 ii Upd- 
dhy^ya of Mitliil^, who wrote a large treatisej called the Chintdmani^ 
in four sections on the four Naiyayika pramdnas or sources of know- 
ledge, i, e., perception, inference, comparison, and testimony. It is 
this .work which has furnished the text to the modern Nuddea school. 
Its meet renowned members are the following, 

1. Baghundtha ^iromani, who wrote a commentary on the first 
two sections oi the Chintamani. This is called the Didhiti, 
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2. Mathurd Ndtha Tarkavagifa, who wrote a gloss on the Didhiti 
and also an original comment on Gange 9 a. 

5. Jagadi 9 a Tall^lank^a, who also wrote a commentary on part of 
the l)idhiti as well as many other works, especially a very celebrated 
treatise on logic and grammar, called the jabda-^akti-prak^^ikfi. 

4. G®dadhara Bhatt^chdrya, who wrote a commentary on the 
Didhiti and a series of works, such as the Vishayatd-vdd&rtha, &c., 
on the abstrusest mysteries of the modem logic.., 

6. ^ankara Tarkavdgi^a, who wrote a commentary called Patrik£, 
on the harder passages of Mathuri Natha, Jagadi 9 a, and Gad^dhara. 

^Ho seems to have flourished about sixty or seventy years ago : and it 
is he who is said to have brought to its height the present vicious 
system of disputatious logomachy which prevails in Nuddea. 

A tole is generally a mere collection of mud hotels round a qua- 
drangle, in whicli the students live in the most primitive manner 
possible. The Pandit does not reside with them, but comes to teach 
them on the lawful days. Each student has his own hut, with his 
brass waterpot and mat, and few have any other furniture. Most 
make their own copies of the bool^s they use, and a large part of the 
year is vacation, during which they wander over the surrounding 
country on begging expeditions; but during the reading months 
much hard mental labour is undoubtedly gone through. On one side 
of the quadrangle there is a “ lecture hall,” usually on a raised plat- 
form, some three feet from the ground ; it is open on one side, and just 
sheltered on the other three from the rain and wind. In some toles 
it is only a thatched shed ; in others it is a little more elaborate. 
Only bne tole in Nuddea can boast of any external adornment. This 
is the tole of Pandit Prasanna Chandra Tarkaratna. It was built for 
him by a B§.bu of Lucknow, and is really an elegant building, occu- 
pying about a beegah and a half of land. The quadrangle inside is 
about? thirty yards square and contains thirty rooms for the students. 
The rooms are generally about nine feet long and eight wide, with a 
window?/ and door ; the comer rooms are rather larger. More than 
half of one side is given up to a lecture hall or ddldn. This stands 
on a platform raised some five feet from the ground; it hai^two 
apartm^ts, each about thirty-three feet in length, the outer is ten,* 
the inner twelve feet wide ; £md the front is supported by six pillars 
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which produce a very good effect. The other toles have no architec- 
tural display whatever. Everything is of a more than Spartan 
simplicity ; and one cannot help honouring the Iftal for knowledge, 
however misdirected the zeal or useless the knowledge, which lea3s so 
many students, generation after generation, to devote themselves to 
such monastic privations and hardships. The love of fflke is, no 
doubt, the motive with many. The fact of having studied at Na- 
badwipa and gained an upddhi there, will ensure respect for a Pandit in 
every part of India, from Lahore to Travancore. But there are some 
who are led by less worldly motives. These come to study Nyaya, as 
students came to the University of Paris in the middle ages, and one^^ 
can hardly fail to be reminded of Chaucer’s lines about — 

“ The clerk of Oxonforde also 
That unto logik hadde long ygo ; 

As lene was his liorse as is a rake, 

And he was not right fat, I undertake. 

And able that ho was a philosophro, 

Yet hadde ho but litel gold in cofre,” 

I could not help looking at those unpretending lecture halls with a 
deep interest, as I thought of the Pandits lecturing there to genera- 
tion after generation of eager inquisitive minds. Seated on the floor 
wjth his ‘ corona’ of listening pupils round him, the teacher expatia- 
tes on those refinements of infinitesimal logic which make a Euro- 
pean’s brain dizzy to think of, but whose labyrinth a trained Nuddea 
student will thread with unfaltering precision. I noticed during 
my visit middle-aged and even grayhaired men among the students of 
the celebrated toles, and some of these had come from such widely . 
different homes as Lahore, Pooree, and the Tamil country, 

I visited every tole in Nuddea, and examined every one with my 
Pandit more or less thoroughly. The following is a list ; but the 
number of the students is probably not wholly accurate, as of bourse 
no register of attendance is kept, and it was not easy to decide 
whether absent students were really to be counted on the rollS or not. 
Professor Wilson found from 500 to 600 pupils at the time of his 
visit in 1829, the number is now less than 150. Part of the 
decrease may no doubt be attributed to the prevalence, of the 
.epidemic which has driven many away, and prevented others from 
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coining ; but there are other and permanent causes at work for the 
overthrow of the scholastic glory of Nuddea. 

♦ Smriti. 

!.• The tole of Brajandth Vidydratna, Here there were seventeen 
students, four from the districts round Nuddea (deqiya,) and thirteen 
from other parts of Bengal (hidegi,) Those from Bengal came from 
Dacca, Rungpore, Dinajpore, Jessore, Rajshahi, and Pubna. 

2. That of Bdmndth Tarlcasiddhdnta, Here there were ten hidegi 
and five degiya students. The former came from Jessore, Khunla 
near Dacca, Dacca, Tripur, and Burisal. 

3. That of Madhusudan Nydyaratna^ the brother of Hara Mohan 

* 

Chudamani. Here there were three degiya and seven hidegi students, 
the latter from Jessore and Burisal. 

4 That of Hariddsa QiromanL Here there were four students, 
two from the neighbouring district and two from Dacca. 

5. That of Qib Nath Bidydbdchaspati, Here there were f^r 
students, two of whom came from Midiiapore and one from Jessore ; 
the fourth was a native of the Nuddea District. 

0. That of Prasanna Cumdr Vidydratna, brother of the deceased 
^ri R'^rn Tarkaratna. Here there were fourteen students, twelve of 
whom were hidegl, i, e., as coming from Burisal, Dacca, and Chitta- 
gong.* 

Nydya, 

1. That of the two brothers, Hara Mohan Chuddmani and Bhumn- 
mohan Vidydratna, and their uncle, Raghumani Vidydbhushan, 
Here there were twenty-one students, four dcgiya and seventeen 
hldegl , — the latter from Furreedpore, Burisal, Dacca, Midnapore, 
JessorCij.Mithil^, and one even from Nepal. 

2. That of Prasanna Chandra Tarharatna. Here there were 
eighteen students, fourteen of whom were bidegl, i, e., six from Mithi- 
la, fi^ from Delhi and Lahore, two from Pooree and one from the 
Tamil country. 

3. That of Mddhava Chandra TarJcasiddhdnta, Here there were 
sixteen students, eight of whom were hidegi, i, e., four from Bakla 
near Comilla, two from Dinqjpore, and two from Jessore. 

• « 

• His pnpila were quite middle-aged fiftd some greyheaded. They wilhed to 
read with him, though a young man of twenty-five, as he belonged to a family- 
long renowned as Smarta Pandits. 
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4. That of Eari Noth Tdrkasiddhdnta, Here there were thirteen 

BtudentSj ten of whom were Udegi^ i, e., £ve from Midnapore, four 
from Mithili, and one from Nepal. ♦ 

5. That of Krishna KdnJta (Jiroratna, Here there were*two 
students, both from Jessore. 

6. That of Brahmaqrama Swdmi, a dandi Qoswami. 

He had lately had seven students, but only one was with him 
at the time of my visit. His former house was destroyed by an in- 
undation of the river. Before him it had been occupied by a very 
celebrated dandi named Swayam Praku^a ; and tradition reports that 
it was at that house that the once projected College of Nuddea was to 
have been established. 

Thus at the time of my visit I found only twelve toles. Professor 
Wilson in 1829 appears to have found twenty-five ! 

Besides these regular toles, there is also an ud^sin or ascetic re- 
cluse from Pooree, named Kd^i Nath ^^tri, who teaches Vedanta to 
the students of other toles : — 

The following are some of the celebrated pandits in Nuddea 
without toles. 

1. L^l Mohan Vidydbhushan. 

2. Nanda Kumdr Vidy^bhushan. These two are very learned in- 
Snifiti. 

The follomng are piofounlly versed in Nydya : — 

3. Um^charan Tarkaratna« 

4. R^jndiiyana Ny^yabhushan. 

6. Nilmani Sdrvabhauma, 

6. Siirya Kdnta Vidydlankdr. 

7. Raghumani Tarkapanch^nan, 

8. Umd K^nta Nydyaratna. 

9. Purushottam Ny^yaratna. 

Of course there are also many toles in the villages round Nuddea, 
these I did not visit ; but I particularly heard of that of Lakshmi 
Kanta Ny^yabhushan, the purohit or family priest of the Mfiin^rajdh. 
He teaches Smriti at Barigachhi, about ten miles to the north of 
.Nuddea. I also heard a good deal of the Ny^ya tole of Prasanna 
Chandra Nydyaratna at Bclpokkar, three kroses north of ^Nuddea. 
This Pandit was one of the six who signed the petition to the 
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Lieutenant-Governor, the other five being, I believe, Nuddea 
Pandits. He told me that he had twenty-two students, eleven 
degiya and eleven hidegl from Mithild, Burdwan and Delhi. 

Ae Smriti students are said generally to study at a tole for 
eight years, the Nyaya for ten years.* All tole^ are closed for ten 
days in each month, i. e., on the Ist (pratipada)^ the 8th (ashtami)^ 
13th (trayodagi) 14th (cliaturdagi) and 15th paurnamasi) of each 
paksha or fortnight, beside two weeks for the Saraswatee pooja and 
occasionally for other parvas. In Nyaya toles they close from JRatha 
to Eosa^ i, e., from Ash^ldha to Kdrtika(five months). In Smpti toles 
^they close for three months, from Bh^tdra to Kartika. But of course 
the studies are liable to irregular interruptions when the Pandits 
receive invitations from the zemindars. During the vacations the 
students go on begging expeditions (much as Hindoo and Buddhist 
ascetics have been famed for doing from immemorial times), or they 
return to their homes. ^ 

The studies at the Nuddea toles are chiefly confined to the follow- 
ing works, or parts of worte, on logic and law : — 

The chief works read in Ny^iya or Logic are, besides the well 
known standard works, the Bhashd-parichchheda and its commentary 
the Siddhanta Mukt^vali. 

1. For Vydpti or the doctrine of the syllogism (comprising also 
the endless subtleties on pakshatdj or the conditions and rules rela- 
ting to the minor term in its connection with the major term and 
the middle), the commentaries on the Didhiti by Mathuranatha, 
Jagadifa and GadMhara. 

2. For hetivahhasa or the fallacies, the commentaries of Jagadi^a 
and Gadadhara. 

3. For Sdmdnyalaksliana jndna (one of the most abstruse dis- 
cussions of Hindu logic, referring to the transcendental perception, 
by wtich the mind, as it were, seizes the class in the individual, or, 
more properly, sees all the individuals under the one now present to 
the eye)* the commentary of Jagadiya. 

4. The Kusum^njali, or the celebrated attempt of Udayana 

• 

* Of 0(farse but for the continued interruptiona the course of study coftld be 
finished in half the time. 
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Acharya to establish on Naiyayik arguments the existence of the 
Supreme Being.* 

5. The ^abda 9 akti praka^ikd of Jagadi 9 a. 

The chief works on Law or Smriti are — 

1. Parts of I^ghunandana’s Ashtdvin 9 ati Tattwa. 

2. Ddyabhdga. 

3. The ^rdddha viveka. 

4. The Priiyafchitta viveka. 

The peculiarities of the Nuddea scholastic training may be summed 
up at once by a reference to that part of Bacon’s Nooum Organom 
which describes the system of scholastic logic still current in his. 
day. In the 29th Aphorism of the first book he says that those 
sciences which are founded on opinions and arbitrary dogmas have 
a natural affinity to anticipation rather than to interpretation, and 
to the scholastic logic rather than to his proposed induction, for 
tbupir object was to subdue assent, not things ; to win victory in a 
disputation over an antagonist, not to extend man’s dominion over 
nature. We have here an exact account of Nuddea logic, and the 
class of men whom it tends to educate, — its sole end is vichdra^ to 
win victory at a festival by clever arguments which silence the 
opponent for the time being. Many Pandits devote most of their 
attention to the purvapahshas^ i. e., those parts of the popular trea- 
tises which give at great length the arguments of the opposite side 
to the author, — it being the established rule in Hindu dialectics 
that every writer must present at full his opponents’ views and 
exhaust all that can be adduced in their favour, before he proceeds 
to overthrow all that has been brought forward and to establish 
his own opinion.f These Pandits are thus enabled to stock them- 
selves with a store of plausible arguments to oppose a popularly 
received opinion, and thus to win the credit of ably supporting an 
apparently hopeless cause. The very form of Hindu logic necessitates 

* This has been edited with an English translation by the authoi^ of this 
Report. 

t The writer has heard Pundit Iswar Chunder Vidyosagar relate how he 
first.conoeived hia disgust at the native Nyaya, when as a student ho once 
^ Bpeni> a week of hard labour to master some abstruse opinion, which day 
after day was elucidated and at length made clear by the teacher. When 
the class met the next day, the first thing they heard was, “ now this view 
is only the pv/rva^pahsha, we musl now proceed to shew that it is incorrect.** 
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error, — it is so fatally bound up with technical terms, that it inevita- 
bly degenerates fnto a mere playing with words ; and this tendency, 
which is to some extent an inherent fault in Europea#, as well as 
Hin3u, mediceval logic, becomes exaggerated to its height in the 
modern Nuddea school. 

In three of the toles we had the students exercise themselves in 
a discussion ; and it was very curious to watch the intense eagerness 
of the disputants, as well as the earnest sympathy of the surrounding 
students and Pandits. A successful sophism elicited a smile of ap- 
probation from all. 

The subject of one of these disputations was Sddhydblidva or the 
absence of the major term. I could not follow the intricacies of the 
argument, but its summary was as follows . — 

All accept that Sddhydhhdoa means the absolute absence of fire, 
as, e. < 7 ., in a lake of water. But how is this to he understood? 

a. — In the sentence the lake has the total absence of fire or is 
totally destitute of fire ; it cannot be merely meant that all fire 
collectively is absent, because this equally applies to a volcano, as 
that has indeed fire, but it is only .mountainous fire and not kitchen 
fire. The sentence would, in fact, be useless, as it would be as true 
of any thing in the world as of your lake, — nothing can have all 
fire in it, h, — Again, as the volcano* has the absence of fire and 
a jar, ^. e., has not fire and a jar both together, this is another way 
in which we might say that the same description would apply ^i£ 
unlimited) to a volcano and a lake. c. — If you say the lake has 
Kebala-vahni-abhava, i, e., has the absence of fire alone, this gives 
rise to a quibble on the meaning of ‘alone.' This is met by defining 
it, as “it is not the absence of anything besides fire but only the 
absence of fire,” this stops 

the apparent fault (or fallacy) of Ubhayapaksha. Tiien comes the 
question, “what is the meaning of the absence of all fire?” It is 
explained by there not being any fire there, — ^now 

in the nJountain there is 5 ome( ) fire, and it is the absence of any 
(otT 5?1) that distinguishes the lake. Then comes the question, 
what is meant by ‘ anything besides fire ?’ Does fire mean hero 
mountaip-fire or any kind of fire, and so on, for ever? For the seridk 
of endlessly emerging quibbles is never stopped by the exhaustion 
of the subject, but only of the disputants or the audience. 
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At the present time all vichdras are of this kind,— not to elucidate 
the real meaning (for this is accepted on the authorfty of the writer), 
hut to endeafbur to establish or overthrow some verbal quibble 
which seeks to impugn the perfect accuracy of the definition. 

In the teaching of the Pandits everything is directed to one end, 
ad bene disputandum. The primeval fault of the Hindu intellect 
has always been an excessive tendency to note the differences of 
things and of course such teaching in logic and law only fosters 
this defect to the highest possible decree. 

As a specimen, I would subjoin a disquisition on the nature of 
prohibition given by Pandit Brajanath Vidy^ratna, the leading^ 
teacher of Smriti. 

A student was selected during my visit to his tole to read and 
’ explain a portion of one of Raghunaudana’s Tattwas. The passage 
brought up the question of prohibition or Nishedha, and this led to 
the Pandit’s giving a lecture on its nature and object. 

I must here premise that in Hindu logic there are three kinds of 
ahhdva, i, e., non-existeiiQ^ or abscnce.f These are respectively 
called ‘‘antecedent” (prdgabhdva),” emergent” (dhwansabh^iva) and 
“absolute” (atyantdbhdva). The first is the non-existence of a jar 
before it is made, which lasts from eternity down to the moment of 
its production and then ceasfes. The second is the non-existence of 
a jar when it is broken, which begins from the moment of its 
fracture and goes on to eternity forward. The third or absolute non- 
existence is seen in such sentences, as “ there is no jar on this spot ;” 
even if you move the jar thereto, there will be no jar in its 
former spot. The non-existence is always seen necessarily sometvhere^ 
else the jar would be omnipresent. 

Now the Pandit maintained that the object of “ command” (or vidhi) 

was to produce action or activity {pravritti ) ; and similarly the object 

#• 

* This tendency was at once the strength and weakness of the self-developed 
Hindu mind. Compare Novum Organon, i, iv. “ Maximum et velut radicale 
discrimen ingoniorum, quoad philosophiam et scientios, illud est ; 4°od alia 
ingenia sunt potiora et aptiora ad notandas rerum differentias, alia ad notandas 
rerum similitudines. IJtrumque ingenium facile labitur in excessum, prensando 
aut graduB rerum aut umbras.’^ 

, t Troperly there are four, but the fourth (mutual or inter-exclusive non- 
existoace) does not come in here. This is in fact our ^difference j’ ^hus ajar 
^d a choir mutually exclude one another, i, e., they are different things. 
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of nishedha or “ prohibitfon*' was to produce the absence (or non- 
existence) of activity, i. e. pravritter ahhdva. Now the question arises 
to which of the three kinds of ahhdva does this belong ? 

first shewed that it could not be the third or “absolute*’ 
ahhdva^ as this would imply that the absence must always exist some- 
where, whether the prohibition be given or not. Neither could it be 
the “emergent,*’ as this would imply that the actions prohibited 
must necessarily have been previously done, before the prohibition 
could exist, — as if there could b^o such thing as prevention but only 
cure ! He therefore, concluded by exhaustion that the non-existence 
pf action which a prohibition produced in its hearers was “ antecedent” 
or prdgahhiva. In other words, until the prohibition is promulgated, 
the actions which it is to prohibit are of course not prohibited ; they 
are not, therefore, so long the objects of its injunction ; they only be- 
come so from the moment of its being issued. From the moment of 
its issue, these actions are forbidden, i. e., the hearer of the law will 
thenceforth not do them. There will therefore, in his case, be an 
absence of such prohibited actions, which will continue until ho 
violates the law ; and this absence .will of course reach back to eter- 
nity, as until the prohibition came, he never could have committed 
them as prohibited. In other words, the non-existence of prohibited 
actions ceases only when, after the prohibition^ some such action is 
performed.* 

This I think, is a fair and perhaps favourable specimen of the 
niceties of what Dr, Hall has well called “ the arcana of Hindu 
dialectics. ”t 

One of the things which most interested and surprised me in my visit 
to Nuddea was the great desire which I found everywhere existing for 
English education. Of course amongst the hidegi students this did not 
exist ; the grown up and elderly men who come to Nuddea to complete a 
purely^Pandit education, only care for studies which will gain them 
reputation at home \ but it is very different with the degiya students. 

I was cohtinually receiving applications from the students for a free 

* The Pundit’s reasoning is perhaps illustrated by Gibbon’s remark on the 
injustice of a retro-active enactment, “ which punishes offences which did^not 
exist at the time they were committed.” {Autobiography, p. 80.) • ' 

t A coiftributiou towards an index to the Bibliography of the Indian Philoso- 
phical systems, p. 32, 
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education in the Sanskrit College ; everywhere the desire was expressed 
for a good Anglo- Sanskrit School. Such a school would effect more than 
anything else to abolish prejudice and to let light intfo a district which 
has long been a homo of superstition and bigotry. The Church 
Missionary Society have long had a grant-in-aid school there. During 
the time of the Keverend S. Hasel, Sanskrit used to be taught there 
to a certain extent ; but what is wanted is a thoroughly good school, 
educating up to tlie Entrance Examination, and at the same time 
giving a sound training in Sanskrit ^Jlrammar and Poetry. Perhaps 
the existing school could be adapted to this purpose, if the Church 
Missionary Society were disposed heartily to enter into it. Anyway tha 
establishment of such a school, either by the Church Missionary Society 
or by Government, appears to me to be a pressing want, and I should 
indeed rejoice if my visit resulted in such a measure. Compared to 
this, the question of improving the toles is a measure of very secon- 
dary importance. 

This leads me to notice a very interesting feature in Nuddea, 
which I was much surprised to find, and which seems to me a very 
remarkable proof, how a public demand is beginning to make itself 
felt for a better education than that gifbn by the toles, even among 
the orthodox Hindu population. I refer to the Akhadds 
These are schools kept by pupils of the Sinriti or Nyaya toles, who 
hero become in their turn teachers of grammar. I visited two of 
these schools, one held in the house of Pandit Earn Nath 
Tarkasiddh^nta, and taught by ^ri N^r^yan Bhattacharjya and ^ri 
Mddhab Bhatt^ichdrjya. Here there were twelve students. The 
second was held in the house of Pandit Eadhdballabha Bhattacharyya 
and was taught by Kumuda Natha ^ironiani and i^veral other tole 
students. Here there were twenty-five scholars. In this Akhadd 
three students had finished the native grammar Mugdhabodha, 
and began to read K^liddsa’s poem, the Kumdra Sambhava. I 
was interseted to learn that two of the lads studying there were 
descendants in the seventh generation from the celebrated Pandit 
Jagadi 9 a. In the first ‘ Akha^a* a little English was also taught, 
and the first book of reading was in use. This last fact seems 
to nae most significant, that even in Nuddea, the centre oi Hindoo 
exclusiveness, in a school entirely under the management of tole 
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students, a provision was made, however imperfect, for teaching 
some little smattering of the language and learning of the West. 

The toles of Nuddea receive at present an annual pension from 
Government of flupees 1,200. The history of this grant appears to bo 
as follows : — 

The Committee of Revenue found in 1784 that the Rajdh of 
Nuddea used to grant an allo||'ance to the Padoods or Sanskrit 

students of the toles, and in September 1784 they appear, to a certain 
extent, to have sanctioned an ann|w.l grant of Rupees 1,200 to this 
object. It was paid from the Treasury of Nuddea, » and distributed to 
tie students by a person on the part of the zemindars.* 

On the 18th May, 1787 (further enquiry having been instituted) the 
Board of Revenue directed the Collector to continue the payment of 
the^pension for the present, and to charge the same under the head 
of ^ Pension.’ On the strength of this order it was regularly paid 
to the students at the rate of Rupees 100 per mensem. In 1829, 
at the request of the Collector of Nuddea, the Civil Auditor 
(April 6th) made a reference enquiring as to the authority on 
which the pension ^as granted.* The Board on the 6th June 
quoted their letter oT the 1^ May, 1787, and at the same time 
stated thus — “ There is no mention whatever of this allowance on 
the accounts or correspondence relating to the decennial settlement ; 
and if the payment has been continued without enquiring on the* 
authority, it ought to be immediately suspended and a full ex- 
planation of the irregularity furnished by the Collector.” The 
allowance was in consequence discontinued, but a remonstrance 
from the Nuddea students was received with the recommendations 
of the Moorsh^b^d Commissioners, dated 22nd Januaiy, 1830, 
and was submitted to Government on the 12th February. 

Meanwhile the late Professor H. H. Wilson (then Junior 
Member and Secretary to the General Committee of Public In- 
struction^ had visited the toles and reported on their state ; and 
in a letter dated 3rd August, 1830, Government sanctioned the 

* Professor Wilson in his Report describes this distribution as it existed, in 
his time, 1829. It was given to tho bidesi stadonts, i. fj., those who came from, 
places moi^ than three days’ journey from Nuddea, and it allowed them ’from 
twelve annas to one rupee per mensem. 
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continuance of the pension with arrears, and the payment has 
continued to the present time. 

Professor Wilson remarks in his Report — ‘‘ Although the value of 
the learning acquired at Nuddea may not he very highly estimated 
by Europeans, yet it is in great repute with the natives, and its en- 
couragement even by the trifling sum awarded is a gracious and popu- 
lar measure of course, with the spr^d of English education, in 
Lower Bengal the native estimate of the value of infinitesimal logic” 
and the toles which teach it, is gradually altering, and I have heard 
many of the most *able English scholars among the natives speak 
somewhat strongly against the system. As it is at present conductect, 
there can be no doubt that the Ny^iya toles of Nuddea teach very little 
that is of any worth, either for practical life or even the history of the 
human mind ; but this partly arises, not from the barren nature of 
Hindu logic, but the barrenness of the special part of it, to which 
they exclusively confine their attention. It is, as if in Oxford we 
neglected the Organon of Aristotle, and exclusively studied “the 
Farrago of the Parva^^Logicalia.”* But if the really great writers on 
Hindu logic were systematically ta^ht in |j|e toles of Nuddea, I 
should hardly be inclined to condenm as worthless all that the 
students would learn there. As it is, they learn only a part even of 
Nydya, and I found that very few could read any portion of the 
‘Kusumdnjali, or knew much beyond the endless intricacies of Vydpti 
and pahshatd. Here of course they were completely at home, — it 
was a marvel to see how completely. . 

I am hardly prepared to suggest a definite plan for the improvement 
of the Nuddea toles, because I think that this would require a practi- 
cal acquaintance with Mofussil education, which Vo not possess. 
But there are two suggestions which I would venture to make : — 

1. It would be a great improvement, if some superintendence 
could be exercised over the Sanskrit studies, and if rewards could be 
offered for thorough proficiency in the studies of the place. At present 
the certain effects of neglect and the absence of all encouragement are 
plainly seen in the toles, — they do not teach well what they profess to 
teach, every thing is chilled by the want of from those 

in authority. Now regular examinations (with many rewards) in 
*■ ManseVs Aldrich, Pref. 
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certain text books, held under the superintendence of the Inspector by 
such a Pandit of the Sanskrit College as Mahe^a Chandra Nydyaratna, 
would give the needed stimulus. Examinations should also be held in 
the Jfugdhabodha or Sanskrit grammar. 

2. It seems to me very needful, that, as the condition of a liberal 
help for the Sanskrit studies, Government should insist on some 
amount of useful learning being also taught. Some arithmetic and 
perhaps geography and history, and (still better if it were but possible) 
some little Western Logic and Moral Philosophy would be an invaluable 
auxiliary and corrective to the peculiar training of a tole. Of course 
this must all be given in Bengali, and I have no doubt that a sound 
tcnowledge of Bengali itself is very rare at Nuddea, even among great 
Sanskrit scholars. In this vMy we should break into the narrow 
circle of prejudice and exclusiveness which hedges round so closely 
the students of Nuddea, and we should fit them for exercising a 
beneficial influence on their countrymen. At present they necessarily 
belong to the past, and are utterly unable to sympathise with or 
understand the mighty movements round them. A Nuddea student 
is an exact counterpart to Gibbon’s descriptiofPof the sophist Liba- 
nius, “ a recluse student, who^ mind, regardless of his contemporaries, 
was incessantly fixed on the Trojan War and the Athenian Common- 
wealth.” Still, after all, their position and training unavoidably 
give them great influence among their countrymen, especially away 
from the towns. This influence is, no doubt, at present used every- 
where against the progress of education and social improvement ; but 
surely it would be an object well worth striving for, if we could 
improve, not abolish, the time-honoured tole, and if we could change 
the character of the students whom its system tends to form, into 
sound Sanskrit Scholars instead of disputatious pedants, and into the 
friends, instead of the enemies, of native education. 

I b^ to forward you the above Report, and I must express my 
deep regret that I have so long delayed sending it. Much of it was 
written yi India before I left, and I had hoped to send it completed 
soon after my arrival in England, but ill-health and prostration of 
energy precluded it, and subsequently I found it very difficult to 
collect the scattered fragments of my notes into a narrative. As^it ia, 
I feel it *s very imperfect, and had I my Pandit Maheya Chandra by 
my side, I could easily increase its value tenfold. 
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Aa yon have expressed a desire to have my Report, such as it is, 
I have resolutely gone over all my notes and memoranda and re- 
written the whole, and I send it with all its shortcomings and defects. 
It is not easy to write a Report on Nuddea in England, liittle 
details have escaped me which I overlooked at the time, and which I 
now cannot supply ; but I feel sure that the general impression I 
derived from my visit to the toles is still as vivid as it ever was. 

8. From the Secretary to the Government of India in the Home 
Department, forwarding copies of a report on the manufacture of China 
grass by Mr, MoClintock, American Vice-Consul at Bradford. 

Revenue. India Office^ London^ lih March, 1867. 

No. 12. 

To His Excellency the Right Eonoralle the Governor- General of 
India in Council* 

Sir, — I transmit to your Excellency in Council thirty copies of a 
Memorandum, by Mr. McClintock, American Vice-Consul at Brad- 
ford, respecting the manufacture of China Grass, and the price which 
can be obtained for it^n this country, which I have received from 
Her Majesty^s Secretary of State for Foreign Affairs. 

2. Lord Stanley, in transmitting this paper, informs me that he 
has ascertained, through the Bradford Chamber of Commerce, that 
the importance attached by the writer of the Report to this article 
is not exaggerated, and that nothing hut its high price stands in the 
way of its being largely consumed. 

3. Under these circumstances, I agree with the Secretary of State 
for Foreign Affairs that it will be useful to forward copies of the 
Report to any of the Officers of your Presidency who reside in places 
which may be favorable to the cultivation and export of this grass. 

I have, &c., 

No. 4159. Cranbornb. 

Copy of this Despatch, together with three copies of the Report 
referred to, forwarded to the Secretary, Asiatic Society, Bengal, for 
information. By Order, * 

(Sd.) A. P. Howell, 
Under Secy, to the Qovt, of India, 

^ Fort William , Home Department ; 
the 22nd April, 1867. 
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Report hy Mr McClintock, American Vice-Conml at Bradford^ re- 
speciing the Manufacture of^^ China Or ass, 

ConsuleUe of the United States^ Bradford^ 
December Ibth^ 1865. 

The Chinese have for centuries made, by hand labour, various 
descriptions of “grass cloth,** well known in AmericSr and Europe^ 
and often of great strength and beauty, from the fibre of the 
Boehameria cordata or Urtica rdvea^ known in commerce as Chinese 
grass. 

Large quantities of the grass have at various times been brought 
over to England, and probably also to the United States, in the hope 
of finding a market among the dry goods manufacturers who are 
always on the look-out for new materials ; but it has hitherto been, 
and it is even now, found impossible to produce a true “ grass cloth’* 
by machinery. The fibre is rather brittle, though very strong, and 
it is found that the China grass cloth of commerce is only to be 
woven by hand labour, in which, of course, the Chinese themselves 
are beyond the reach of competition. Large quantities of the grass 
have, therefore, been in store in London and elseAvhere for years^ 
Some enterprising manufacturer would occasionally purchase a few 
tons with which to make experiments ; but the only result for a long 
time was, that he who experimented the most, lost the most. Thousands 
and even tens of thousands of pounds were sunk by one and another, 
who each fancied for a time that he had discovered the true method 
of working up this intractable substance. Whether it was tried in 
the United States or not, I do not know • but the concurrent testi- 
mony of my American friends in the trade is^ that no one is now 
successfully working it at home. Within two or three years past, 
however, several firms in this neighbourhood have succeeded, by 
chemical means, in bringing the fibre into a state moat closely 
resembling the best mohair or other bright worsted, and have 
worked up great quantities of the refined material as a substigite for 
worsted*in many kinds of stuff goods, always, however, in combination 
with cotton (the warp being of cotton and the weft of the Chin» 
grass), as they have not yet been able to work it properly alone. 

The manufacture of worsted goods — ^that is, of goods ma*de of 
long-st£^lc wool, as distinguished from short-staple or ordinary wool— 
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has become an iinmense trade, of which Bradford has at present al- 
most a monopoly, although the manufacture has lately been extend- 
ing in many parts of New England. Pour-fifths of these goods are 
of mixed material — that is, are made with cotton warps. And for 
many articles of the kind, especially for those requiring a stiff, strong, 
and cool texture, combined with a glossy, silky appearance, it is 
found that the prepared China grass makes the very best material. 

Of course, the grass manufacture is yet in very few hands, but its 
development already, even within the last few months, has been 
Bignally rapid. The market value of the raw material has for some 
years past maintained itself at the very high rate of about 80?. per 
ton, which price it is supposed cannot be much lessened for many 
years to come. Two things are certain in this respect : one, that 
there is now, and will be here, a practically limitless market for all 
raw “ grass” that can be imported at from 70?. to 80?. per ton ; the 
other, that under any fluctuations of the market the material is in- 
trinsically so valuable that it will always in the future command a 
price as high as that of cotton, and nearly or quite as high as that of 
worsted itself, if not even higher. 

Here, then, is a great and rapidly increasing market for a certain 
vegetable production at a very high price. In America we have, on 
the- other hand, vast tracts of country which, being in the same lati- 
tude and with very much the same climate as those districts of China 
of which the grass is native, should be able to grow this production 
to great advantage. Why not, then, introduce its culture ? 

It seems certain that the manufacture of the grass fibre will be esta- 
blished in our country at no distant day; but in the meantime 
there is a market in England for all that we can conveniently grow. 
It is, for our planters, simply a question of experiment with the seed, 
having in view the market price of the raw produce. Successful 
experiments have been made very recently in Java and .in Sndia, 
provini^ that the grass will grow in any climate warm enough for 
the culture of cotton and sugar, provided the ground chOsen be 
tufficiently moist. 

I ^ venture to suggest that further information, as well as quan- 
litie8',of the seed, &o., can doubtless be furnished by our Consular 
Officers in China, especially, perhaps, by the Consul at Hankow, 
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that place being the chief market for the gras^which is brought 
thither from the interior, and often from a great Stance. 

The receipt of the following communications was announced. 

9i* Prom C. F. Amery, Esq., “ On the origin of races.” 

10. From B^bu Prat^p Chandra Ghoshe, B. A. “ On the Adjust- 
ment of the Hindu Galendans^” 

11. From Dr. J. B. Davies, the Ethnology of India. 

At the request of the President, Babu Prat6p Chandra read his 
paper, of which the following is an abstract. 

The Hindu Civil year is a practical modification of the Hindu 
astronomical year. The astronomical year is determined by the 
period between two consecutive conjunctions of the sun with Aywini 
(/J Arietis) the first asterism of the Constellation Aries. In deter- 
mining the civil year we have only to reject the fractions of a day ; 
thus, if the sun enter the first point of Aries at or after midnight of 
the 12th April, a day is to be added to the expiring year ; or, if 
the sun enter on the morning of the 12th, we reject the day from thei 
year. 

The Hindu calendars placing the conjunction of the sun on the 
13th April of the current year begin the year on that day. By a 
reference to European Tables and the solution of a few simple spherical 
triangles it is shown that the ecliptic conjunction of the sun with 
Arietis happens in the present day between the 2l8t and 22nd April. 
The initial moment of the year was placed in former times on the vernal 
equinox, when the sign and the constellation Aries coincided. Owing 
to the retrograde motion of the equinoxes and to the neglect of Hindu 
astronomers in correcting the time of the first moment of the year, 
it has slowly advanced from the equinox at the rate of one day in 72 
years. 

The first moment of the Hind% year retains in its name the idea 
of its qpincidence with the vernal equinox and the first moment of the 
ecliptic conjunction of the sun with the first point of Aries, a pheno- 
menon that does not exist. 

The vernal equinox is removed from the first of Yai94kha by a 
period of about 22 days, and the moment of ecliptic conjunction of the 
sun with /3 Arietis is about 7 days in advance of the date. ^Tha • 
paper is an attempt towaids so adjusting the Hindu Calendar as will 
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make its indication^jgree with reality. To make the year begin 
with the ecliptic con^nction of the sun in the vernal equinox is an 
impossibility. To retain then the full idea which the name mahd 
vishuva mesha sanJcrdnti conveys, is out of the question. The* year 
must then be commenced at either of the two dates, the 10th of March, 
or the 22nd of April. The latter is preferred on account of the advan- 
tages the new method will confer on calculations. 

A translation of the principal points of a circular issued in Sans- 
crit is appended. This quotes the most authoritative passages, 
showing that a change of the beginning of the year on account 
of the •precession of the equinoxes is not contrary to the ^astras, 
with a Hindu the authority of the ^astra being the only argument. 

Some doubts as to the propriety of performing the Ghatotsarga 
ceremony on the 31st of Chaitra having arisen, Professor B^ipu Deva of 
Benares was addressed on the subject. The ^astri replied favourably. 
His reply, with the original query, is appended to the circular. The 
circular quotes passages from the Surya Siddhdnta, the Soma Siddhanta 
and other astronomical works, to show that the Hindu authors 
admit of and give rules for determining the motion of equinoctial 
points. 

B,ead a letter from Major C. H. Strutt, enclosing the following 
description of a coin of Sophy tus. 


Obverse, 




Beverse, 


Obverse, Head with helmet and cheek plates, a crown of laurel wreath 
over the helmet ; no inscription. 

Reverse, A cock in splendid preservation with a Greek inscription 
perfectly plain, “ of Sophytus.** Monogram ^ the Caduceus 

or Mercury’s Rod. 

Purchased somewhere in the Peshawur district, from a zemindar, 
together with several coins of the Bactrian series, a gold Diodotus, 
•two 'Alexander the Great’s coins, and one of the Bucephalus coins, 
^ All of these coins are in perfect preservation. 
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Library. ^ 

The Librarian submitted a list of books added to the Library since 
the last meeting. 

• Purchase. 

Reise der Oesterreichischen Fregatte Novara. Zoologischer Theil. 
Lepidoptera. By Dr. C. Felder. 

Dictionnaire Turc-Arabe-Persan. By Dr. J. T. Zenker. Heft XI. 
Sanscrit Worterbuch. By Otto Bohtlingk and R. Roth. Bogen 31-40. 
Revue et Magasin de Zoologie, 1867, No. 2. 

Revue des deux Mondes. Ist and 16th Mars, 1867. 

Ibn-el-Atheri, Vol. I. 

* Comptes Rendus, Tom. LXTV. Nos 8*to 12, 1867. 

The Indian Medical Gazette, Vol. II. Nos. 5, 6. 

Hewitson’s Exotic Butterflies, No. 62. 

The Journal of sacred Literature, April, 1867. 

The Quarterly Journal of Science, April, 1867. 

Journal des Savants, March, 1867. 

The Annals and Magazine of Natural History, April, 1867. 
Catalogue de Livres Anciens et Modernes, Supplement. 

The Westminster Review, April, 1867. 

The Calcutta Review, May, 1867. 

Exchange, 

The Athenaium for Feb. 1867. 

Presentations. 

!®ansactions of the Royal Irish Academy : — Science, Vol. XXIV. 
Parts VII. VIII. — The Royal Irish Academy. 

Proceedings of the Royal Irish Academy, Vol. IX. Part IV. — The 
Royal Irish Academy. 

Proceedings of the Royal Geographical Society, Vol. XI. No. 1. — 
The Royal Geographical Society. 

Meny)irs of the Geological Survey of India, Paloeontologia Indica 
Vol. V. Parts 1-4, — The Government of India, 

Jahrbiipher der K. K. Geologischen Reichsanstalf; Band XV, 
1865, No. Jaaner, Febr. Merz : — The K. K. Reichsanstalt. 

Alt-arabische Gedichte fiber die Volkssage von Jemen, als Textbelege 
zur Abhandlung Ueber die siid-arabische Sage,” by A. von Kremer. — 
The Aut&or. 
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The History of India by the Hon’ble M. Blphinstone, translated 
into Urdu, No. 9. — The Scientific Society op Alliqubh. 

Bulletin de la Societe de Geographic, Mars, 1867. — The Society, 

Abhandlungen der Koniglichen Acaderaie der Wissenschaften zu 
Berlin, 1865. — Konigl. Preuss. Akademib deb Wissenschaften. 

Proceedings of the Royal Society of London, Vol. XV. Nos. 90, 
91. — The Royal Society. 

Journal Asiatique ; VI. Series, No. 32.— The Sooie'tb' Asiatique. 

Selections from the records of the Bombay Government, No. CII. 
New Senes. — The Government of Bombay. 

Palfieontologia Indica, V. J-4. The Gasteropoda of the Cretace- 
ous Rocks of S. India, by Dr. F. Stoliczka. — The Government of 
Bengal. 

Cours d’Hindustani a TEcole Imperiale ct spcfciale des langues 
orientales vivantes pr5s la Bibliotheqiie Imperiale. Discours d’Ouver- 
ture du 3e Decembre, 1866. — The Author. 

The Fishes of Zanzebar. — By Lieutenant- Colonel R. Lambert 
Playfair and A. C. L. G. Gunther : — The Government op Bombay. 

Annual Report of the Geological Survey of India and of the Museum 
of Geology, Calcutta, 1866-67. — The Superintendent of the Geo- 
logical Survey of India. 

•Proceedings of the Society for the Diffusion of Useful Knowledge 
in the Pf^jdb, Nos, XI. to XV. — The Society. 

The Pundit, Vol. I. — The Editor. ^ 

Professional papers on Indian Engineering, Vol. IV. No. 15. — ftiE 
Editor. 

Journal of the Agricultural and Horticultural Society of India, 
Vol. XIV. Part IV. — The Society. 

The Journal of the Statistical Society of London, March, 1867. — 
The Society, 
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The Monthly General Meeting of the Asiatic Society was held on 
Wednesday the 3rd July, at 9 p. m. 

Dr, Fayrer, President, in the chaiY. 

The Proceedings of the last meeting were read and confirmed. 

Presentations were announced— r 

1. From L. Jackson, Esq., a specimen of texture woven bj 
insects, found near Gowas, in Zillah Moorshedabad. 

2. From Dr. Hildebrand of Honolulu, through Dr. J. Anderson, 
a copy of the Grammar of the Hawaiian Language by L. An(^W8,’*and 
a copy of a Dictionary of the Hawaiian Language by L. Andrews. 

From Sir D. Maclcod a photograph of a ZujKjdmi, 

The following gentlemen, duly proposed at the last meeting, were 
balloted and elected as ordinary members. 

Dr. C. Macnamara. 

N. A. Belletty, Esq. 

Dr. J J. Wood. 

• C. A. Hacket, Esq. 

The following were candidates for ballot at the August meeting : — 
C. F. Amery, Esq. Superintendent Arboriculture, Lahore, proposed 
by P, H. Egerton, Esq , seconded by Dr. J. L. Stewart. 

Theodore H. Hughes, Esq., F. G. S., proposed by Mr. Mallett, 
seconded by Mr. Ormsby. / 

W. L. Granville, Esq., Civil Architect, proposed by Dr. J. Anderson, 
seconded by Mr, M. H. Ormsby. 
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R. H. Curran, Esq., L. R. C. S. 1. and L. K. & Q. C. P. I. 
Indian Medical Staff, proposed by Mr. V. Ball, seconded by Mr. M. H. 
Ormsby. 

F. Wilcox, Esq., Bengal Police, Purulia, proposed by Mf. V. 
Westmacott* seconded by Dr. J. Anderson. 

A. Oldham, Esq., C. E., E. B, Railway, proposed by J. M. Scott, 
Esq., C. E., seconded by J. P. Collis, Esq., M. D. 

The receipt of the following communications was announced. 

4. From Lieutenant A. Pullan, — Remarks on some ancient ruins 
in the Gurhowl Bhatur. 

5. From C. Horne, Esq.^f— Notes on Mynpnri Villages, Asowle. 

6. From W. T. Blanford, Esq., A. R. S. M., F. G. S., — Zoological 
Notes. 

At the request of the President, the following paper was read by 
the Author. 


On the Jungle products used as articles of food hj the inliahiian^ of the 
districts of Manhlioom and IJazarihagh (Choia-Nagporc,) — JJy 
V. Ball, Esq. B, A., Geological Survey of India, 

In introduction,' Mr. Ball said. — “ Last year I read before the Society 
a short paper which was written from such material as I happened to 
haVb b]^me. It was intended merely to convey an idea of the 
means of support on which large numbers of the natives had to rely 
during the famine ; the subject being one of particular interest at 
that time. During the past working season I have made systematic 
enquiries, and am now enabled to lay before the Society an approx- 
imately complete list of all the Jungle products used as articles of 
food.'* 

The products are divided, in the list appended to the paper, under 
six headings, viz, fruits and seeds, flowers, loaves, stems, roots and 
fungi. These headings embrace upwards of 70 distinct species of 
plants, all of which yield more or less nutritious food. In most cases 
the Bengali and Hindustani names are given in addition to the Latin 
sy pony ms. 

‘ A full account of the particular uses, manner of preparation and 
Talue of the more important products formed the principal subject of 
the paper. According to the#!kuthor the vaiious species are by no 
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means of equal value. While some furnish, so to speak, staple articles 
of food, others can only be regarded as edible, and in a few cases are 
even injurious, if eaten in large quantities. 

The paper was illustrated by a collection of dried specimens which 
was inspected by the members. 

The author, in answer to a question from the President as to whe- 
ther he had understood him to ^y that a number of the people lived 
for a portion of every year on these, prod nets, replied that some of the 
aboriginal tribes, such as the Sonthals and Coles, as well as the poorer 
classes of Hindoos, depend solely u^on the jungle to furnish them 
with the means of subsistence for from i»vo to three months of every 
year. 

Several members asked questions in reference to the Mhowa and 
other plants, specimens of which were exhibited. 

The Secretary then re!id Mr. Amery’s paper on the origin of races, 
of which the follorwing is an abstract. 

Mr. Amcry, in the earlier portion of his paper, enters at some length 
into the known facts of the distribution of animals and plants over 
the surface of the world in distaait provinces, the relation of these 
provinces to climate, the representation of species in similar climate, 
the influence which altitude in ascending mountains has upon the 
fauna and flora, and the resemblance of the results to those observed 
upon the earth’s surface in passing from the equator to the poles," It 
is also shewn that distinct forms occur in widely separated countries, 
of which the climate is similar, as in tropical Asia and tropical America, 
and that this is not due to the unfitness of each region for the support 
of foieign forms of life, since, in many cases, they thrive if introduced. 
In other instances, the same forms are found existing in widely separa- 
ted regions, as in the case of the floras of Northern Europe, and that ‘ 
of the Western (?) slopes of the Himalayas. Hence it is inferred that 
neither soil, climate nor any existing conditions have influenced the 
distribution of the fauna and flora of the globe, 

Some Illustrations of the replacement of animals by distinct forms 
in other regions are then given. The author considers that there is 
a relation between the animals and plants, also between them and 
man of e^ich region. Mankind, he considers as constituting a genus,' 
comprising several well marked species, some of the peculiar characters 
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of which are illustrated in the physical and mental characters of the 
Australian, American- Indian, Negro, Mongol and Caucasian. 

The aboriginal Australian has never learned to work in metals nor 
to till the land, nor does he learn in contact with the European. • He 
is a hunter by nature, but his highest weapon is stone or bone tipped. 
Ho has not advanced to the fabrication of the bow and arrow. Had 
he come in contact with large carni^rous animals, the race would 
have been annihilated. 

The Kcd man of America is a slight advance on him ; he uses the bow 
and arrow, tills the soil, and makes himself formidable to such animals as 
he comes in contact with. The African is a further advance. The 
Mongolian takes us over a vast moral and intellectual gulf. And lastly 
comes the Caucasian, the highest existant type, mentally and physically. 
The Author considers that every argument which has been advanced in 
support of the unity of the race will be found, if tested critically — a 
vain effort to reconcile facts with a preconceived theory. The colour of 
each race is shewn to be quite independent of climate to which it 
has been attjibuted ; the black Negro, red Indian and yellow Mongol 
maintaining closely the same complexion in tropical and temperate and 
even in some cases in Arctic climates ; while other physical peculiari- 
ties, such as the thick lips of the Negro and the facial peculiarities 
of' the Mongol, are shewn to be equally persistent. The mental 
faculties of different races are equally marked and appear to have 
always been so. The child of a Yorkshire peasant can by education 
be made the equal of the most learned in the land, while the child 
of an Australian is only capable of learning up to a certain point. 
The writer of the book of Job, the oldest Caucasian record, was the 
equal in mental calibre of the great men of the present day. Hence, 
' barbarian tiibes belonging to a civilized race like the Caucasians, are 
capable of civilization, while races like the red Indian and the Tasma- 
nian are not. ^ 

The geological record shews that in past times, changes in the 
relative position of land and sea took place, and that the fauna and 
flora of each region have been entirely changed several times. The 
author considers that “ each distinct region of the dry land of the globe 
belongs to a distinct geologic era, that its fauna and flora ^represent 
the prevailing types of tliat era over all the land then above water, 



113 


1867.] Proceedings of the Asiatic Society. 

and that remnants of every creation or nearly every creation, from the 
Permian era down, are left to shew what the earth was.” New Zealand 
and Norfolk Island are especially cited as being a surviving reni- 
nant«of the carboniferoua epoch, or of a time immediately succeeding 
it. This is shewn by their monocotyledonous plants, palms, cycadeaj, 
and tree ferns, by the absence of quadrupeds, by the birds, the highest 
representatives of animal life, and by the fish in no way differing 
from the fossil representatives of the carboniferous age. 

Australia appears to bo the next ohlest region ; it has a fauna and 
flora distinct from that of New Zealand, and representatives of them 
are found in the European tertiary rocks. It contains no rocks of 
secondary ago. The author considers that the causes of the differences 
from the fauna and flora of New Zealand are not explicable by the 
Darwinian theory, but that they must have been a new creation, 
which is now dying out before the animals and plants introduced by 
the white man. A similar distinction may be traced in America, 
Africa, the Malay land and Mongolia. Lastly comes the country of 
the Caucasian, resting upon the nummulitic rocks. Its upheaval 
wasted the previously divided Malay land, Africa and Mongolia, but 
it contains a fauna and flora distinct from those countries. The 
author states that the place of the nummulitic formation is not 
precisely determined, but that he is inclined to consider it a coast 
formation, contemporaneous with the chalk, a deep sea deposit. 

The several types of man each occupy an area, corresponding to 
the different geological and botanical provinces, and the author thinks 
it improbable that he is not part of the same original creation. He 
points out, as a remarkable coincidence, that the race peopling every 
geologically newer region, is higher in the scale than the race of the 
next older region. The New Zealander is an exception, as the 
country appears to have been peopled by a Malay colony. 

Mr.* Ormsby said that he thought most of the facts brought forward 
by Mr. Amery had been known for a very considerable time. The idea 
of the organic remains in certain geologic formations in one part of 
the world being represented by the living flora and fauna of another 
is by no means new. Professor Owen, in his ‘‘ Palajoiitology,” (Ed. 
1860, p^ 307) compares the English oolite with Australia of the 
present day. He concludes his arguments by saying that the 
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^animals and plants which now flourish in the Australian continent 
appear to complete a picture of the ancient condition of the earth’s 
surface, which has been stfperseded in one hemisphere by other 
strata and a higher type of mammalian organization. Mr. Atnery 
states as an evidence of the low condition of the aboriginal Austra- 
lian that his highest instruments are stone or bone tipped,” and 
from this fact, in connection with others, appears to come to the 
conclusion, that the Australian man is an animal inferior to the Cau- 
casian. Further, our author “ would as readily believe in the Lamar- 
kian or Darwinian theory of progressive development as in the descent 
of the Q-ermanic and Australian races from one pair of parents.” So fai 
as this conclusion is derived from any arguments based upon the fact 
of the Australian savage using stone and bone tipped weapons, it is 
clearly untenable. Flint implements are found in abundance all over 
the surface of the globe, resembling in many respects those now used 
in Australia. This fact evidently does not prove that our ancestors who 
used these primitive instruments belonged to a lower species of men 
than we ourselves do. Mr. Amery surely can never have intended such 
a conclusion to be drawn from his interesting paper. 

Dr. Colics said — “ I do not think that any argument in favour of the 
former existence in Europe or elsewhere of a race similar to the 
modern Australians can be derived from the similarity between the 
flint weapons dug up in Europe and those used by the Australians at 
this day. In Argos and Etruria, injthe earliest Irish churches, and 
in the ancient American buildings, we find precisely the same archi- 
tectural style used, because in all these cases buildings were erected 
by men who found large stones ready to their hand, and had no occa- 
sion to make use of the arch — yet none but the wildest enthusiasts 
assert that the Peruvians and the Pelasgi are one race. Similarly, 
mankind in any country would be at first obliged to make their cutting 
instruments of stone, and, working with that material, would in* every 
place turn out weapons much resembling each other. So men of the 
most different race have all, at one time or other of their ' history, 
been obliged to produce fire by rubbing sticks together, or to use 
the.bow in hunting or warfare, for want of better expedients. The 
fact that bows are now used by the red men of America, and ^^ere used 
in England four hundred yQars ago, is no proof that England was in- 
habited by red men in the*15th century.” 
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Mr. Waldio remarked that Dr. Colles’s argument scarcely seemed 
complete. Mr. Amery would probably say that the higher types of man 
could make opportunities and create circumstances ; the lower could 
advalhce only a certain length, he could carry improvements no further. 

Mr. Justice Phear observed that the writer of the paper, would have 
greatly strengthened his illustration of the “ Yorkshire Boy,” if he 
had pointed to a living example of one in the position which he de- 
scribed, and could have shown that it justified his remark. So long 
as the instance adduced remained purely a matte»of speculation, Mr. 
Phear was disposed very greatly to doubt, whether the boy, whose 

ancestors had in a continuous chain from the days of Canute to the 

• 

present time invariably been peasants, and unable without exception 
to raise themselves out of the lowest social grade, would exhibit the 
comparatively superior intellectual capacity whi(A Mr. Amery ex- 
pected of him. And with reference to the colour of the skin used as 
an argument for diversity of origin, although it might be conceded 
that it is not a function of latitude or temperature, and not referable 
to exposure as a cause, still this did not leave it to be treated as un- 
qualified evidence, without any reference whatever to its association 
with language. The fact that the daj-kest races of Asia and the fairest 
of Europe, exhibit a common bond of union in their language, intro- 
duces a difficulty in the way of solving Mr. Araery’s problem, which 
that gentleman seems to have passed by unheeded. The paper every 
where appeared to disclose tracesp^f hasty composition, and it would 
probably not be incorrect to conclude that it was written without 
opportunity for thoughtful reflection. It would hardly be fair to the 
author that it should be published in its present form. 

Mr. Blanford said that Mr. Amery’s paper had probably been 
written under the disadvantage of a want of any books of reference, 
even the most elementary. It was only possible in this way to ac- 
count 7or the numerous errors it contained in matters of fact, such as 
the assertion that cervine animals abounded in Africa, or that the ago 
of the niimmulitics was unknown. The principal theory insisted upon, 
that of the affinity between the fauna and flora of certain geological 
periods, and those of existing geographical provinces was not new, 
and it w§s easy to show that it was merely apparent. The speaker 
proceeded to examine the case of New Zealand especially quoted by 
Mr. Amery. The only similarity between the carboniferous flora and 
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that of New Zealand is not, as asserted in the paper, the presence of 
monocotyledonous plants or cycada, the first of which are very rare 
and the latter barely represented in the coal flora, but in the very 
large percentage of ferns and conifers in each case ; and this is nfeiely 
a case of external resemblance, for the ferns and conifers are not the 
same, and those of New Zealand are no more closely allied to the 
genera and species of the coal than the conifers and ferns of other 
countries are. Turning from the flora to the fauna, the resemblance 
vanishes. It is not ^le fact, as stated by Mr. Amery, that no quadru- 
peds were found in New Zealand at the time of its discovery. A rat 
was met with, and if, by quadrupeds, mammalia were implied, it should 
not be forgotten that bats, including forms peculiar to New Zealand, 
are common, and that cetacea occur around the coast. The gigantic 
birds are as compl^ely unrepresented in the carboniferous epoch as are 
the mammals, and the fish and mollusca inhabiting New Zealand at 
the present day are closely allied to those inhabiting other parts of the 
globe, and have no connexion with those found in carboniferous rocks ; 
while the reptiles, fish and mollusca of the carboniferous epoch are in 
many instances, the two first especially, better represented in other parts 
of the world at the present day than in New Zealand. As regards man, 
Mr. Amery’s idea of the Malay origin of the New Zealander would pro- 
bably be a novelty to the members of the Society who had studied 
Ethnology, Indeed the whole of Mr. Amery’s argument was based upon 
imperfect data. At the same time M|| Blanford was quite willing to ad- 
mit that the different races of mankind differed quite as much from each 
other as races of lower animals which have been universally considered 
distinct species, and that the idea of mankind being a genus comprising 
several different species was perfectly tenable, but he thought no 
evidence whatever had been brought forward to shew any connexion 
between these races and geographical or geological provinces. Some 
races of men, as the Mongolians, inhabited two or more regioni=i, each 
possessing a distinct fauna and flora. . In conclusion, Mr. Blanford 
believed that Mr. Darwin, in the chapters on geographic distribution 
in the “ Origin of Species,” had satisfactorily explained most of the 
phonomena alluded to in Mr. Amery’s paper, despite Mr. Amery’s 
Somewhat contemptuous allusion to the “ Darwinian theory.” 

Mr. Blanford then read a few extracts from his paper : — “Zoologi- 
cal Notes.” 
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Libbary. 

The following additions were made to the Library since the Meeting 
held in June last 

• Presentations. 

Selections from the Records of the Madras Government. — T hh 
Government op Madras. 

Bulletin de la Societe de G6ographie. — The Paris Geographical 
Society. 

Schriften der Naturforschenden GesellscHaft in Danzig ; Neue Polgo. 
Band I. Heft II. Beobachtungen der Magnetischen Declination ih 
Danzig und Bemerkungen dazu, b/E. Kayser. — Naturforschende 
Gesellschapt in Danzig. 

Report on the Laud Revenue Administration of the Lower Pro- 
vinces for 1865-66. — The Government op Bengal.# 

The Annals of Indian Administrations, Vol. X pt. IV. — The Gov- 
ernment op Bengal. 

Natuurkundig Tijdschrift voor Nederlarldsch Indie, uitgegeven door 
de Koninklijke Natuurkundige vereeniging in Nederlandsch Indie. 
Deel XXIX Afl. 2-4, 5-6. — The Batavian Society. 

The Journal of the Bombay Branch of the Royal Asiatic Society, 
Vol. VIII. No. Xm. for 1863-64*-65.~TnE Society. 

The Journal of the Chemical Society, Oct., November, and Decern'* 
ber, 1866, January, February and March, 1867. — The Society. 

Ten copies of a Review of ‘‘ An Introduction to Kachchayana's 
Grammar of Pali Language, by J. D. Alwis Colon, 1863,” by Professor 
A. Weber. — The Editor. 

Actes de la Societe d'Ethnographie, Tome I. Liv. 8. — The Society. 

The Report of the British® Association for the advancement of 
Science, Birmingham, 1865. — The British Association, 

Architecture at Bejapoor. — The Government op India. 

Arclfitecture at Dharwar. — The Government op India. 

Arcliitecture at Ahmedanagar. — The Government of India. 

Report of the Committee of the Bengal Chamber of Commerce, from 
Ibt November, 1866, to 30th April, 1867. — The Bengal Chamber op 
Commerce. 

Magiietical and Meteorological Observations made at the Govern- 
ment Observatory, Bombay in 1864. — The Government op Bombay. 
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Lecture on Military Gossip, by Captain T. C. Anderson.— The 
Authob. 

The Quarterly Jodmal of the Geological Society, No, 90, May, 
1867. — The Geological Society of London. • 

Proceedings of the Royal Society of London, No. 92. — Tim Royal 
Society. 

Natuurkundige Verhandelingen van de Hollandsche Maatschappij 
der Weteschappen to Haarlem ; on the Peculiar Crania of the Inhabi- 
tants of certain Groups of Islands in the Western Pacific, by Dr. J. 
B. Davis. — The Authob. 

Purchases, 

Revue des Deux Mondes, 1st and 15th April, Ist May, 1867. 

Revue et Magasin do Zoologie, No. 3, 4, 1867. 

The Annals an#Magazine of Natural History, Vol. 19, No. 113. 

The Edinburgh Review, No. 256. 

Journal des Savants, February, April, 1867. 

Comptes Rondus, Tome LXIV Nos. 13, 14, 15, 16, 17. 

Reise der Oesterreichischen Fregatte Novara um die Brde in dcii 
Jahren, 1857, 1868, 1859, unter den Befehlen des Commodore B. 
von Wiillerstorf-Urbair ; Linguistischer Theil, by Dr. F. Muller. 

Ditto, Zoologischer Theil, Band I, Fische, Dritte Abtheilung, by 
Dr. R. Kner. 

Reptilien, by Dr F. Steindachner. 

Conchologia Iconica, by L. Reeve, pts. 262 and 263. 

Gould's Birds of Asia, pt. XIX. 

The Ibis, Vol. Ill No. 10 (new series). 

The Numismatic Chronicle and Journal of the Numismatic Society, 
pt. I., 1867. • 

Wolf's Zoological Sketches, 2nd series, parts, XI and XII, 

Exchange. 

The Athenaeum, April, 1867, 



PROCEEDINGS 


OV THB 

ASIATIC SOCIETY OF BENGAl, 

For August, 1867. 

The Monthly General Meeting of the Asiatic Society of Bengal 
was held on Wednesday the 7th August, at 9 p. m. 

Dr. J. Fayrer, President, in the chair. 

The minutes of the last meeting were read and confirmed. 

Presentations were announced — 

1. From Lieutenant-Colonel B. Ford: Imperfect skeletons of 
an adult and of a foetal Dugong. 

2. From Babu Shib Chunder Shome : a copy of History of Orissa 
in Bengali. 

3. From Colonel H. L. Thuillier : six copies of Major Tennant's 
paper on the Eclipse of August, 1868. 

Three copies of Professor Airy's Notes on the Eclipse of August* 
1868. 

From Monsieur Le Chevalier Cristoforo di Negri, through Dr. C. F. 
Tonnerre, a copy of La Storia Politica Dell' Antichita paragonata 
alia moderna, 3 Vols. 

4. From the Government of Bengal, four copies of extracts from 
the Proceedings of the Bombay Government. 

Letjers were read — 

1. From the Government of Bengal in the Public Works Depart- 
ment, enclosing a copy of a report on an Earthquake felt in Sylhet at 
1 p. M. on the 2nd of February, 1867. 

2. From the Secretary to the Government of the North Western 
Provinces forwarding a copy of a report on the tribes of Jhansip 
or Schcrlas of LuUeetporo, 
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Th« following gentlemen, proposed and duly seconded at the last 
meeting, were balloted for and elected m ordinary members, 

C. F. Amery, Esq. 

T. H. Hughes, Esq., A. R, S. M., F. G. S. 

W. L. Granville, Esq. 

R. H. Curran, Esq. 

F. Wilcox, Esq, 

A. Oldham, Esq., C. E. 

The following gentlemen are candidates for ballot at the Septem- 
ber meeting. 

1. The Rev. W. Fyfe, Superintendent of the Free Church Institu- 
tion, Calcutta, proposed by Mr. W. S. Atkinson, seconded by Mr. M*. 
H. Ormsby. 

2. Captain V. Gauvain, Messageries Imperiales, steamship Meinam, 
proposed by Mr. Grote, seconded by Colonel C. S. Guthiie. 

3. A. J. Hughes, Esq. C. E., proposed by Mr. J. M. Scott, second- 
ed by Mr. M. H. Ormsby. 

4. Lieutenant Butler, Assistant Commissioner, Gowhatty, AssJim, 
proposed by Mr. Locke, seconded by Mr. W. T. Blanford. 

6. M. Place, Consul General of France, proposed by Mr. A. Grote, 
seconded by Mr. M. H. Ormsby. 

Dr. A. C. Macrae, whose retirement was announced in May, 1866, 
owing to a mistake, was reinstated in the list of members, from May 
last, the date of his arrival from England. 

The following gentlemen have intimated their desire to withdraw 
from the Society. 

Lieutenant W. Ramsden, 

Captain M. Lloyd. 

Lieutenant- Colonel H. Ballard, C. B. 

The receipt of the following communications was announced — 

3. From Lieutenant W, J. Williamson : “ A Garrow Vocabvlary.” 

4. From F. S. Growse, Esq., M. A. Oxon. B. 0. S., “ A transla- 
tion into Latin Elegiacs of a Hindu Poem in the Sabh^ Vilisa.” 

The President then announced that Babu Jadava Krishna Singha, 
a member of the Philological Committee, died of apoplexy on the 23rd 
• of Jtily, at the early age of 35 years. 

lie joined the Society in 1851, and was soon after elected a mem- 
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ber of the Council, and was for more than three years a Vice-President. 
He was an amiable man of retted habits. He was a good Sanskrit 
scholar, and his loss is much to be lamented by the members of the 
Society. 

The Secretary then read a paper on the Ethnology of India, by 
J. B. Davis, Esq. M. D., of which the following is an abstract. 

Our author begins his paper by saying that the Ethnology of 
India is no new subject, but is of great interest, and is at the present 
time attracting considerable attention. The study of it may be said 
to date from the earliest advent of western science to the shores of th^ 
Ganges ; and it is considered to have made great progress, for, upon 
the foundation then laid, a comprehensive hypothesis has been built, 
and is now all but universally received, which is almost as vast as the 
old world, and probably embraces nearly as many races of man as the 
ancients were acquainted with. 

Sir William Jones, in his third discourse, said : “ The Sanscrit 
language, whatever be its antiquity, is of a wonderful structure ; 
more perfect than the Greek, more copious than the Latin, and more 
exquisitely refined thau either ; yet bearing to both of them a stronger 
affinity both in the roots of verbs and in the forms of grammar, than 
could possibly have been produced by accident ; so strong indeed, that 
no philologer could examine all three, without believing them to have 
sprung from some common source, which, perhaps, no longer exists.” — 
Ariana Antique, p. 122 &q. 

Our author thinks it difficult to conceive of the argument respecting 
the Arian hypothesis as other than a suppositional and unstable 
foundation for the Indo-European hypothesis, the affinity of words 
being the strongest and surest material that enters into the composi- 
tion. A competent philological authority has already said respecting one 
great branch of it : — “ If the current views concerning what is called the 
easterly origin of the so-called Indo-Europeans are correct, they are so 
by accident ; for they rest upon an amount of assumption far greater 
than that which the nature of the question either requires or allows.*' 
— Dr. R. G. Latham. Prickard’s eastern origin of the Celtic Nations. 
Preface, p. vii. 

However, assuming this foundation to be substantially true,* an 
immense amount of learning has been expended in investigating 
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the different subjects of comparative philology, in order to show 
the descent of a great number of wordf of various languages from a 
Sanscritic source — from which it is inferred that the very varied 
races of people who spoke or still speak them are all of Arian origin. 
So that at length, the Indo-European hypothesis embraces as of one 
family the races of Europe and of India, i, e, the Brahmans, Kshatriyas 
and Vaisyas, with many intervening links. With recipients of this 
hypothesis all contradictory facts are at once silenced by the very 
position we have already quoted from Sir William Jones, that the 
languages “ cannot be examined without believing them to have 
sprung from some common source.*^ The conclusion alluded to is 
arrived at by transposing the argument from the subject of language 
to human races ; if the languages had a common souroe, the people 
who have spoken, or who now speak them, are all intimately allied. 
The fact of the connection of or affinity in the languages is to a certain 
extent undeniable, but probably it admits of a rational and consistent 
explanation very different from the received one. 

We do not venture to go into the question of the truth of so 
universally admitted a hjrpothesis as that of the Indo-European, for 
we are fully aware that great numbers of able and learned men in 
India are engaged in working out its details, and are daily discovering 
what are considered firm proofs of its validity. We shall limit ourselves 
to tlie suggestion, whether we can look with so much confidence upon 
the truth of this grand hypothesis, if there be good reason to concluile 
that the human race, instead of having had its cradle in Armenia, in 
any portion of Central Asia or elsewhere, and being left to its own 
inadequate struggles to diffuse itself all over the habitable globe, is, 
in the main, an aggregate of families formed by the hand of the 
Creator, in every different locality in which it is found, and each 
constituted by that wise Providence for the climate and productions 
with which it is surrounded. 

A very distinguished physiologist, the favourite disciple of Blumen- 
bach. Professor K. A. Rudolphi, long since pointed out that ‘‘ a single 
human pair was certainly not fitted to people the whole earth. A 
wild animal or a disease equally might have defeated the object. 
.This is not the way in which nature goes to work. In so important 
an affair as the peopling of the earth by men, she could not possibly 
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have risked all to so hazardous a chance.** — Beytragc zur AnthrO' 
pologie S. 147, ^ 

And the celebrated zoologist, Professor Louis Agassiz, has said : “We 
maintained, that, like all other organized beings, mankind cannot have 
originated in single individuals, but must have been created in that 
numeric harmony which is characteristic of each species ; men must 
have originated in nations, as the bocvS have originated in swanns, and 
as the different social plants have at first covered the extensive tracts 
over which they naturally spread.” — The Diversity of origin of the 
Hun^ Races, p. 128. 

Our author then proceeds to quote Sir Samuel Baker*s paper on 
tSe races of the Nile basin. Trans. Ethnological Soc. V. p. 237. 

Ho gives J^detailod account of the low mental and moral state of 
the inhabitants of the district, and concludes by enquiring whether we 
can venture to date from one common origin, and claim this degraded 
creature as “ a man and a brother” 

The question of coffur next occupies our attention. Although the 
languages of the Indian and European races may be traceable to a 
Sanscrit source, yet one great race is black of various shades, and the 
other white of different shades, and they differ to an equal extent in 
their capabilities of intellectual development. To this it has been 
boldly replied that “ no physiologist will insist upon difference of colour 
as an argument against the common origin of the European and Asiatic 
races.” In proof of this, many instances of fair and handsome families 
of Asiatics are cited. Reference is then made to the Scriptural 
testimony enunciated in the words, “ Can the Ethiopian change his skin 
or the leopard his spots?” In support of this view, our author men- 
tions the facts that the descendants of the Dutch colonists in South 
Africa are as fair as ever, while the descendants of the negroes who 
settled 80 years ago in Nova Scotia are still the same negroes that 
they w«re at first ; unfortunately with all the same intellectual and 
moral defects. 

Our author then proceeds to state it to be his opinion that 
craniology affords a much more firm basis for ethnology than philo- 
logy possibly can. If Europeans and Hindoos be of the same family, 
why cannot the former migrate to and live in India ? How is it that’ 
the people of India are celebrated for the smallness of their heads, 
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while the inhabitants of Europe have large heads ? The magnitude 
of the brain among Europeans is l»o well known to need any 
proof. How are these facts to be reconciled, if both these people are 
the direct descendants of one and the same remote ancestry ? • They 
could only be reconciled by unwarrantable suppositions which are 
contrary to knowledge ; for, in truth, they are totally irreconcilable. 
Since the days of Campen and Blumenbach, the craniology of the 
human race has taken the first position in anthropology, man being 
preeminent among all other animals in the preponderant development of 
his cerebral system which gives him his place in nature, and is th^entre 
of all his peculiarities; it is, therefore, the best interpreter of those 
essential differences that reign between the several races of men. The 
collection of the materials for the study of the craniologf of India may 
be said to have yet to be commenced, although great numbers of educated 
men have abun“dant opportunities for such collection. In all other 
regions of the globe, craniology has been made the proper basis for 
anthropological researches. An able writer in flie “ Calcutta Review” 
for June 1856, pointed out that this great branch of the subject is still 
open for inquiry, and said that a circle of Medical officers, say at 
Ootacamund, Ahmedabad (in Guzerat), Cuttack, Manbhoom, Beer- 
bhoom, Hazareebagh, Bhagulpore, Darjeeling, Nipal, Mymensing, 
Assam, Sylhet, Cachar, Tipperah and Chittagong, acting in concert, 
might unravel the inquiry of the skulls in a twelvemonth.” It 
' is to be hoped that the circular pffiuted in the last number of the 
“ Annals,” No. XXI. p. 394, will excite attention to this most impor- 
tant matter, and that the reproach will not much longer remain, of an 
entire want of craniological material for the anthropology of India. The 
author has already offered aid in carrying out such a project, and 
hopes that it will be eminently successful. 

It is trusted that the cultivators of Indian philology will hail with 
satisfaction the conjunction of the efforts of those who* pursue 
physical researches with their own, as there is much diversity of 
opinion upon some primary points of their inquiry which may be 
dissipated by the latter. It is hitherto an unsettled question whether 
the Tamulian tribes of Peninsular India ought to be regarded as 
. aboriginal ; some of the most learned and most diligent investigators 
consider them as such, and ally them closely with the Seythic or 
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Turanian tribes of the north. It is not at all too much to say that 
this question, with a number of others, may be satisfactorily illustrated 
by an adequate examination of their craniology, whenever the means 
for suoh shall be procured. Whether this hope may be realized is 
after all doubtful, when we look to another line of philological inquiry. 
It is an admitted fact among philologers that the division of mankind 
designated by them Syro- Arabian” is physically identical with the 
Aryan section ; still the two cannot be allied, because the languages of 
the two families utterly sunder them. This proves the false position 
that come to be assigned to philological affinities and diversities ; 
they are erroneously assumed to be of higher import than sameness or 
discrepancy of organization. So that if Indian Ethnologists are not« 
prepared to allow the position here assumed for craniological researches, 
still it must be admitted that, regarding them merely as auxiliary to 
those based upon languages, they are of the utmost value and utility. 

Mr. W. Blauford said : — 

It appears to me lhat Mr. Davis falls into precisely the error 
against which he inveighs. He objects to the affinities of the Eu- 
ropean and Hindu races being decided by the question of language 
alone, yet he attempts to decide it by the size of their ski^s. At 
least one half of the errors which exist in natural history classifications, 
are due to the vicious system, a system which cannot be too strongly 
reprehended, of depending upon some one peculiarity or some one 
organ alone, without regard to others. I believe questions of race are 
not to be decided by crania alone, and if so decided, the decisions 
will, I believe, be of but small value. 

Mr. Davies does not appear to me either to have answered the 
strong arguments which exist in favour of the unity of races, nor to 
have brought forward any but old and well-worn arguments on the other 
side. Some of the latter I am surprised to listen to. The fact that 
negroes fcavebred truly for 80 years in Nova Scotia, simply shews that 
three generations of children may resemble their parents. On the other 
hand, the assertion that no change ever takes place in the intellectual 
faculties of a race, appears opposed to the history of some of the races 
now inhabiting Western Europe, which 3000 years ago wore savages, 
little, if at all superior to the tribes of Central Africa at the present 
day. 
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Dr. J. Anderson said, leaving out of consideration the opinions which 
Dr. Davis had expressed on the much disputed theory of the origin of 
the so-called Arian races of India, ho believed, that the chief 
object of the paper, now before the Society, was to direct the •atten- 
tion of Ethnologists in India to the importance of physical characters 
as a means of determining the affinities of race. Dr. Davis, from the 
whole tenor of his^co^hnunication, is apparently impressed with the 
idea that, in India, philology has been studied to the exclusion nearly 
of the physical aspect of the enquiry, and the aim of his paper evidently 
is, to try %nd excite in the minds of Indian philologists an interest in 
the physical facts of ethnology. To this extent I agree with Dr. 
^Davis, as there cannot be a doubt that physical ethnology has bdbn 
much neglected in this country. Under the circumstances, I think we 
are indebted to Dr. Davis for calling our attention to the subject, and 
I have therefore much pleasure in proposing that we should award 
him a vote of thanks. 

With regard to the facts which Dr. Davis has adduced in support 
of the importance of physical ethnology, and the stress which he seem- 
ingly places on the mere capacity of the cranium as a rare character, 
I think that many more telling facts might have been selected, and 
that Dr. Davis, in placing the capacity of the cranium so prominently 
forward, to the exclusion of any mention of its general form and 
relative proportions, has much understated the question at issue, — the 
comparative importance of philokgy and craniology in Ethnological 
enquiries. 

What physical ethnology aims at, in making the cranium the subject of 
its enquiries, is to attain, by the accurate measurements of a large series 
of the crania of a race, an accurate conception of the general form and 
relative proportions and capacity of the skull, and having satisfacto- 
rily determined these points in a number of races, to proceed to classify 
them according to the similarities of their crania. Ilowev/jr, I am 
certain Dr. Davis is quite as impressed with the importance of 
researches of this kind as we are, and I only regret that he did not state 
the question more strongly. I have much pleasure in proposing the 
vote of thanks. 

•Dr. Partridge seconded the proposition. 

The Secretary then read the following paper. 
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Notes in reference to the question of the origin of the Aboriginal tribes oj 

India, — By Emil Schlagintweity corresponding member to the Asiatic 

Society of Bengal^ &c. 

The Hon'ble Q. Campbell, in his so highly valuable motion respect- 
ing the aboriginal tribes of India, argues the fact that, though some 
resemblance is existing between the languages of the broken aborigin- 
al tribes of India and the Tibetan* races, yet both groups are .widely 
differing from each other in bodily appearance. It cannot be denied, 
that there exist many an expression in the aboriginal languages aa tfrell 
as in the Dra vidian group which are very akin to Tibetan ; more import- 
aftt it would be to be able to point out some striking analogies in the* 
grammatical structure ; for sucb comparisons, however, the measures 
recommended by Hon’ble G-. Campbell, must supply us with the ne- 
cessary materials in future. Greater analogies still can be pointed 
out between Tibetan and the languages of some of the tribes of the 
Indo-Chinese Peninsula ; also here, however, the difference in the gene- 
ral aspect rather seems to intimate, that from mutual contact ele- 
ments, finally foreign, have crept into languages, the bearers of which 
stand but in a very loose ethnological connection with the r^ce from 
whom they have borrowed.f When looking out for similarities in 
manners, we find the Kakhyen tribe of northern Berma wearing the 
Bword in the same strange way, by means of a wooden ring to which 
the sheath is fastened with ropesfas it is the custom amongst the 
Lingphos in Assam. The Kakhyens, moreover, have hereditary, 
chiefs, and the high dignity of a ruler may even be held by a child, 
should it happen the government devolves upon him in time of in- 


^ * I have adopted the spelling of “ Tibetan” inst^d of Thibetan” in com 
Tormity with Osoma Korasi, Foucaux, Hodgson, Jaesohke, Schiefner, Schmidt, 
&c. The word Tibet has resulted from tho combination of the two Tibetan 
■words T/iub and PJiod both meaning “ to be able.” A king of the 7th century 
is said to have at tho first made use of this name ; at present, however Bhod- 
qul, “ tefritoTy of tho Bhod,” is the only name given by the inhabitantB to the 
country. For further names see my “ Kings of Tibet,” Munich, Eoyal Bavarian 
Academy Index, s, v, 

t This becomes evident by the interesting papers of Oapt. T. B. Logan, 

Ethnology of the Indian Pacific Islands,” Journal of the Indian Archipelago, 
1857, whore numerous vocabularies are to be found ; the coincidence is most 
remarkable in many instances; and Gapt. Logan by the detailed analysis 
of these vast materials has to a great degree contributed to a better valuatibn 
of the varia^ons. See also Sohiofuer Tibotische Studion, Melanges Asiatiques* 
vol I j St, Petersbui’g, 1851, and my “ Kings of Tibet,” p. 6, 
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fancy ; tHIs practice reminds us of the system of incarnate priests in 
Tibet, where th^ seat of the Dalai Lama is taken, as a rule, by a 
mere child. It must be remarked, however, that the Tibetans dis- 
tinguish the Kakhyens as a peculiar race, differing in language from 
that of the Shans and Burmese.* 

But as regards definite conclusion, the comparison of the bodily 
appearance was duly pointed out as being of special importance. For 
the races in consideration here, this is the more unavoidable, since 
the linguistic affinity can be reduced in some degree to the influence 
of intermixture. Tibetans may have settled, by way of victory, f 
in parts of the Indo-Chinese Peninsula. But either they were few 
in number, or their reign was of short duration, as they have nbt 
left traces in the bodily proportions of these tribes. 

In reference to general physical appearance, I wish to draw the 
attention to some striking differences shown by the face of a Tibetan 
when compared with an aboriginal of India; these differences 
have become evident to me by the analysis of the castsj taken from 
living individuals by my brothers during their travels. If we take 
a Tibetan, Nos. 197 — 228 of the Catalogue, or a Gorklia of Nepal, as 
e. g. No. 25, and look at his profile, we find as a rule that the de- 
pression of the nose is so great that the curve of the eye is more pro- 
minent than the saddle, the upper beginning of the nose. Amongst the 
aboriginal tribes of Central India, such as the Gonds and Bhils, this 
depression is not met with, though the orbits are very prominent ; 
the lower end of the nose is very flat and broad (see Nos. 117 — 182 of 
the Catalogue). In this respect the aborigines are not very greatly 
distinguished from the Aryan race, w hich the eyes always lower 
than the nose-line, but there is another peculiarity which I consider 
very typical for the race of the aborigines. Take a cast of an ab- 
original, c. g. No. 133 (Gond), No. 139 (Bhil), No. 138 (Kol), and 
unite by lines ; — 

* See Dr. Williams's papers on the question of British trade with China 
vi& Burma, in the Asiatic Society’s Journal, 1864. 

+ Such is the opinion of Logon ; 1 must, however, add that in my studies 
of Tibetan historical books I have not found any written record relating to 
conquests so far south-east. 

•J A complete set of these casts, comprising 275 heads, 80 hands and 7 feet, 
hqs been put up also in yojir rich Museum by the liberality of the Government. 
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Ist. The Orbits at their most prominent part. 

2nd. The outer comers of the eyes. 

3d. The wings of the nose. 

4th. The comers of the mouth. 

These lines will be found far from being parallel ; the angles are 
in some cases even very sharp. I suppose that the ugliness of these 
races is particularly due to the great deviation of these lines from 
parallelism ; for with the Brahmans, c. g. No. 1, and the Europeans 
in general, we find a regularity very great, just for these lines. Also 
the face of a Tibetan is far from being as irregular as that of an ab- 
original, but one is greatly reminded of an aboriginal, if the same 
^periment is made with the facial cast of a Negro, e. g. No. 173.* 

I here limit myself to these few remarks which I shall be happy 
to see carried on to a larger scale, in the volume on the Ethnography 
of India, which forms part 8th of the ‘‘ Results of a scientific mission 
to India and High Asia.’* Outlines of the entire series of casts, both 
in full and in profile, shall be given, as well as of the skulls and skele- 
tons (83 in number), together with the numerous bodily measure- 
ments.f 

As to facial expression of race, my experience has shown me that 
plastic casts offer a wider field of inquiry than mere photographs. 

The process by which the casts are taken is a most simple 
one only plaster of Paris, about 5-7 lbs. for each face, is wanted. 
The individual in question lies down on the ground, a writheJ 
handkerchief is bound behind the ears to prevent the plaster from 
running down to the ground. Two paper-cornets, moist at tho 
ends, for preventing irritation and sneezing, are put into the nose 
for allowing free breathing. Before the plaster is laid over the 

* When skulls are compared in all their directions, analogous instances be- 
come evident and even more apparent still. 

t Some of these measurements, which exceed the sum of 400, have been 
given in my “ Buddhism in Tibet,” Chapter XIV. For an analysis of the skulls 
brought home by my brothers, see Professor Volker’s “ Chronologische 
Mittheilungen, No. 7 of the Memoirs published by the German Anthropolo- 
gical Society, founded 1806. This series contains specimens of the foUowing 
Indian castes and tribes : Rajputs, Lepchas, Ganges-Mussalmans, Thakurs, 
Sikhs, Shots of Tibet, Kashmiris, Bhils, Gonds, Kols, Nagas, Khassias, Singalese, 
Gorkhas, Himalaya Bhots, Brahmans, Bais, Sudras. 

J This senes comprises 27 individuals; viz. Herbes, Rifs, Maures, 8us, 
Zuariks, Negros, African Jews. The heads as well as the facial casts diavf 
been as usual ly reproduced in metal, and are supplied by John Amb* Barth at 
Leipzic, at the price of £6 for au entire head (face and occiput). 
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face, which is done hy means of a spoon, the face is to be care- 
fully smeared over ^ with oil or clarified butter, in order not to draw 
np with the plaster tlie hairs from the head ; the beard, par- 
ticularly, is to be preserved by stiff pomade of some kind. Oiii® bro- 
ther Edward, a Bavarian officer lately killed in the battle of Kissingen, 
succeeded, when in Morocco, in making casts of tjie back of the 
head also. For this purpose he found it of great use to cover the hair 
wfth thin oiled muslin. The back of the head was made first, then 
the borders were flattened with a knife, and all duly oiled; the 
head was placed again in this part of the mould for maldng the 
face and part of the breast ; thus he obtained a true copy of the head. 
About 15 pounds of plaster are wanted for an entire head and part of 
the breast. 

Dr. 'Anderson said that he felt quite uneertain as to what was 
attempted to be proved in the paper just read. If the object was to 
detect a similarity of race by. the comparison of characters derived 
solely from the external face, he dissented entirely from the adoption 
of any such system in Ethnological research. The facial characters, 
when taken by themselves, as M. Schlagintweit has done from casts, 
which give not the slightest inkling of the form of the cranium, can 
lead to no very sound generalization in Ethnology, and indeed the 
more we restrict ourselves to one character as our guide, in proportion 
'fS^ill be our liability to increase in error. 

Believing that much weight cannot be attached to facial casts as an 
aid to Ethnological study, I commenced three years ago the formation of 
a series of life busts, to illustrate in the Indian Museum the external 
characters of the head and face of the various Indian races. The busts 
were taken from life, and the plan I adopted, appears to differ little from 
that which Mr. Schlagintweit has lately followed. It is this : — I 
make the subject lie down on a charpoy, and support his shoulder and 
head with a couple of pillows, over which a loose cloth is laid and tucked 
in round the head, neck and shoulders, to prevent the plaster spreading 
too much when it is poured on. Before making the subject lie down, 
I first thoroughly anoint his face, neck and shoulders and chest with 
oil, and his beard, moustache, eyelids, eyebrows and the hair of his 
head with butter, which should be laid on unsparingly on these parts, 
to prevent their adhering to the plaster. When the anointing'^has been 
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completed, I place a tube on to each nostril, to allow of respiration 
when the face is covered with plaster, and I plug the|ars. He is then 
made to recline on the charpoy in the manner 1 have indicated, and a 
well (jiled cord is laid along the neck from the shoulder in front of 
the ears and over the top of the forehead to the shoulder on t^e other 
side, the ends are allowed to hang down the shoulders a little way. 
The eyes being gently but firmly closed and the quills in the nostrils, 
the plaster is poured over the face, neck and- as much of the head 
can be reached without interfering in the least with the position of 
the patient ; when the plaster is beginning to set, the ends of the string 
which passes from shoulder to shoulder are laid hold of by the two 
ends and pulled towards each other, thus separating the head and 
facial portions of the cast from one another ; when the latter has harden- 
ed it is carefully removed and the man can then open his eyes and 
breathe naturally. With the foimer portion still remaining on the head 
and part of the shoulders, be is made to sit up, and the back of the 
head and neck ; is well smeared with butter, and another well oiled 
string is placed along the posterior margin of the still adherent 
portion of the cast. The plaster is then poured on to the back of the 
head and neck ; and when it has commenced to harden, it is separated 
from the remaining portion of the first cast by pulling the ends of the 
string towards each other. These two pieces are then removed, and 
the three are found to fit to each other in the most perfect manner. 
The process is thus completed ; I have found it attended with little or 
no difficulty, and as I have manipulated on a number of hill tribes 
who are generally difficult people to manage, I fully expect to be ablo, 
through time, to have life busts of all the accessible Indian races. 

These busts will prove of considerable value when crania cannot 
be obtained, and there is no country in the world in which the 
craniologist finds greater difficulty in obtaining materials for study 
than In^ia, where the inhabitants either burn their dead or regard 
their remains with superstitions awe. 

Dr. Partridge, as Secretary to the Falconer Memorial Committee, 
presented a marble bust of the late Dr. H. Falconer to the Asiatic 
Society. He stated that 44 members of the Society had subscribed 
Es. 20 each for the purchase of the bust, and two subscriptions have 
yet to be i^alized, but even then a balance of Rs. 110 would be still due 
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to meet the excess of expenditure over receipts. He therefore ap- 
pealed to the members for additional subscriptions which he hoped 
would suffice, not only to meet the balance due, but also enable the 
Society to purchase a suitable pedestal. « 

Lidbart. 

The following additions were made to the Libraiy since the Meeting 
held in July last : — 

Presentations. 

Annales Musei Botanici Lugduno-Batavi, by F. A, Q-uiL Miquel. 
Tome II. Fasc VI. to X. — The Author, 

Actes De La Soci(!te D’Ethnographie, 5th Avril, 1867. — TifB 
Sooie'te' D’Ethnographie. 

Three copies of Memoranda on the Solar Eclipse of 18th July, 
1860, and Data to aid in the observation of the Solar Eclipse of 17th 
August, 1868. — The Surveyor G-bneral op India. 

Annual Report on the condition and management of the jails ift 
the North-Western Provinces for 1866. — The Government op the 
North-Western Provinces. 

Memoire de la Soci^te Imperiale des Sciences Naturelles de Cher- 
bourg, Vols. XL and XII. — The Sooie'te', 

Six copies of Memoranda on the Eclipse of August, 1868, by Major 
F. Tenant : — The Author. 

* - Two copies of Catalogue of the Mollusca in the collection of the 
Government Central Museum, Madras. — Captain J. Mitchell. 

Report of the Revenue survey operations of the Lower Provinces 
for 1865-66. — The Government of Bengal. 

Memoirs of the Geological Survey of India, Vol. VI. pt. I. Mr. 
Blanford’s Geology of Cutch. — The Government, op India. 

Bulletin de la Socidte de Geographie, Mai, 1867. — The Geographi- 
cal Society op Paris. ^ 

Four copies of Extract from the Proceedings of the Government of 
Bombay in the General Department, dated 27th June, 1867. — The 
Government op Bengal. 

Vividha Jn^n Vistula, No. I. — The Editor. 

'The Coal resources and Productions of India, by Dr. T. Oldham. — 
The Government op India. ^ 
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A History of Orissa in Bengali, by Shib Chunder Shome. — The 
Author. 4. 

The Journal of the Chemical Society, April, May, and June, 
1867^Thb Chemical Society of London. 

Reise der Oesterreichischen Fregatte Novara um die Brde in den 
Jahren 1857, 1858, 1859. Linguistischer Theil, by Dr. F. Muller : — 
K. K. Ministerium des Innern zu Wien. 

Proceedings of the Royal Geographical Society of London, Vol. XI. 
No. 11. — The Royal Geographical Society op London. 

Proceedings of the .Academy of Natural Sciences of Philadelphia. 
January to December, 1866. — The Academy of Natural Sciences 
OF Philadelphia. 

Journal of the Academy of Natural Sciences of Philadelphia, Vol. 
VI. pt. I. — The Academy op Natural Sciences of Philadelphia. 

Brief sketch of the gold, silver and copper coinage of Mysore by 
Lieut, H. P. Hawkes. — Colonel C. S. Guthrie. 

S Annals of Indian Administration, pts. I. and II. Vol. XI. — Tub 
Government of Bengal. 

Annual report upon Vaccination in the North-Western Piovinces. — 
The Government op the North-Western Provinces, 

? translated ‘by Nandalula Dhol, — The Trans- 

LATOR. 

Purchase. 

The Indian Medical Gazette, Vol. II, No. 8. • 

The Annals of Indian Medical Science. No. XXII. 

The Annals and Magazine of Natural History, June, 1867. 

Revue des Deux Mondcs, May, and 1st June, 1867. 

Comptes Rendus, Nos, 18, 19, 20 and 21. 

Lc Livre de L’ Agriculture D'Ibn-Al-Awam by^. J. Clement 
Mullet, Vol. II. pts. 1 and 2. 

Catalogue General de la Libraire Franyaise, Livr. 4. 

Journal des Savants, Mai 1867. 

Exchange. 


The Atheneeum, May 1867. 
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STATEMENT 

Abstract of the Cash Account 


RECEIPTS. 


Admission Fees. 

Received from New Members, Rs. 1,280 0 0 


CoNTBIBUTIONS. 

Received from Members, 8,676 0 0 


Journal. 

Sale proceeds of, and Subscrip- 
tion to the Journal of the 
Asiatic Society, ... ... 1,285 10 0 

Refund of Postage Stamps, ... 31 10 0 

Ditto of Packing Charges, ... 3 7 0 

Ditto of the amount from the 
Baptist Mission Press, overpaid 
in Bill No. 13438, being the 
cost of 6 Copies of Journal 
No IV. 1864, 6 6 0 


Library. 

Sale proceeds of Books, 586 0 9 

Refund of Freight, ... ... 12 2 0 

Ditto of the amount paid for a 
of copy Owen’s Comparative 
Anatomy, Vol. I., ... 12 0 0 


Museum, 

Received from the General Trea- 
sury at 600 Rs. per month, from 
December, 1866 to April, 1866, 2,500 
Savings of salary, ... ‘ 41 

Refund in part of tho Conyngont 

Expenses, ... . . 2 6 0 

Ditto of tho amount paid from the 
Contingent Account in March 
and April to Harry, Taxidermist, 4f0 0 0 

Ditto in part of the amount paid 
to Dr. J. Anderson for Medicine 
by Messrs. Bathgate and Co.’s 
bill on the 22nd May, 1866, ... 6 13 0 


Secretary’s Office. 

Refund of Postage Stamps, , 17 30 0 

Ditto of Packing Charges, 0 7 0 

Savings,.., ... 4 0 0 

Discount on Postage Stamps, 0 7 0 

Refund of Freight, ... 0 5 0 


1866. 1865. 

1,280 0 0 928 0 0 

8,676 0 0 9,445 0 0 


1,327 1 0 758 1 0 

610 2 9 193 15 0 


3 3 6,037 13 


22 13 0 


General Establishment, 


17 1 0 

Carried over, Rs, 14,522 5 0 


34 7 0 
1 14 9 
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m 


No. 1. 

of the Asiatic Society for 1866. 


DISBURSEMENTS. 


Journal. 


Freight, .. ... Rs. 

113 11 

0 

Printing Charges, ... 

1,729 

9 

0 

Commission on Sale of Books, ... 

16 

2 

1 

Purchaso of Postage Stamps, ... 

194 10 

0 

Packing Charges, ... 
Lithographing and Engraving 

28 

4 

0 

Charges, &c., 

Purchase of a copy of Journal 

705 

4 

3 

Supplementary Number, Vol. 15, 

1 

0 

0 

Petty Charges, ... ... 

11 

7 

6 


Library. 


Salary of the Librarian, ... 

840 

0 

0 

Esiabhshmont, 

84 

0 

0 

Salary for preparing a revised 
Catalogue, 

500 

0 

0 

Purchase of Books, ... 

375 

3 

3 

Ditto of a Stand ford Library Map 
of Asia on roller, ... 

35 

0 

0 

Ditto of Album of Photographs of 
Shall ana. 

125 

15 

6 

Mounting 4 Shoots of german Map 
of Asia on roller, .. ... 

5 

0 

0 

Purchase of a sot of Photographs 
of Cashmiro, 

42 

0 

0 

Ditto of a set of ditto, 

110 

0 

0 

Ditto of 27 Photograph Views, ... 

69 

0 

0 

Book-Binding, 

263 

11 

0 

Lauding Charges, ... 

14 

10 

e 

Commission on Sale of Books, ... 

40 

13 


A Blank Book, ... 

5 

0 

0 

Freight, ... ... 

3 

4 

0 

Salary of Office Punkha-man, ... 
Ditto for preparing List of the 
Duplicate Books, .. . 

40 

0 

0 

40 

0 

0 

Ditto of ticca Duftory, 

12 

4 

3 

6 Dusters for cleaning books, 

1 

12 

0 

Prepairing two Teak wood Book 
cases, ... 

682 

8 

0 

Purchase of Custom Stamps, . . . 

3 

0 

0 

Petty Charges, ... . 

23 

4 

3 

Subscription to the Indian Medi- 
cal Gazette, ... 

15 

0 

0 


1866. 


2,799 15 10 


3,361 8 11 

Parchase of Books through Messrs. 

Williams and Norgatc, London, 1,889 1 10 

5,250 10 9 


1865. 


3,272 4 3 


9 Q a 


Carried over, Rs. 8,050 10 7 
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EECEIPrs. 

Brought oyer, Rs. 14,522 5 0 


Vested Fund. 

Sale proceeds of Government 
Securities, ... ... 7,500 0 0 

Interest on ditto, ... 255 0 6 

Premium on ditto, iftt ... 387 8 0 


Coin Fund. ' 

Sale proceeds Silver Goins, 


8,142 8 6 337 8 0 


6 0 0 


Babu Poorno Chundee Bysack. 

Refund in part of the amount 
advanced for Contingent Ex- 
penses, ... ... 1,648 8 6 

Messrs. Williams and Norgate. 

Sale proceeds of Books on their 
account, ... ... 440 

Major-Genl. Cunningham. 

Refund of Packing Charges, ... 0 6 6 


5 0 0 236 15 6 


J.^H. Batten, Esq. 

Refund cjf the amount advanced. 


1,648 8 6 762 15 3 


4 4 0 


0 6 6 


2 9 0 


Harry, Taxidermist. 

Refund of the amount advanced, 103 0 0 
Captain M. W. Carr. 

Received from him in Deposit, ... 3 12 0 

Ma.toe a. S. Allan. 

Received from him in Deposit, ... 7 4 0 

James Beames, Esq. 

Received from him in Deposit, ... 0 12 0 

Captain C. Macgregor, 

Refund of Banghy Expenses and 
Postage Stamps for sending 
Library Books, ... ... 5 3 0 

Rev. H. a. Jaischke. 

Sale proceeds of a Copy of Tibetan 

Grammar on his account, ... 10 0 

Government North Western Provinces. 
Refund of^froight for sending 
Journal and Proceedings for 

1865, ... ... ... 16 6 0 


Captain H. H. G. Austen. 
Refund of the amount paid for 
sending Library Books, 


15 10 0 


2 9 0 


103 0 0 


3 12 0 


7 4 0 


0 12 0 


6 3 0 


10 0 


16 5 0 


15 10 0 


Corned over, Rs. 24,478 7 6 
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Museum. 


DISBURSEMENTS. 

Brought over, Rs. 8,050 10 


Salary of tho Sub-Curator, 

500 

0 

0 

Betablishment, 

320 

10 

6 

Extra Taxidermist’s Salary and 

Contingent Pay, ... ... 

1,742 

13 

11 

Contingent Expenses, 

2,596 

7 

7 

Advertising Charges, 

3 

12 

0 

Paid Messrs Higgs and Haidar, 
for white Satin Painting, to 

Museum Coses, 

478 14 

9 

Ditto ditto for Stands, Railing 

and Painting, 

863 

14 

6 

Ditto ditto for making an animal 
stand, and taking up and ro-sot- 

ting in brick, &c. &c., 

78 

0 

0 

Ditto ditto for Asphalting two 
rooms and renewing glasses to 

the Almirah and Sash door, &c., . 

159 

10 

0 

Printing 500 Copies of Circmlar, . 

15 

0 

0 

Engraving 3 sets of Figures on 

Brass with Handle for branding 

tho specimens of the Museum, 

13 

8 

0 

- 

— 

— — - 


Secretary’s. 

General Establishment, 

403 

8 

0 

Secretary’s Office Establishment, 

1,068 

0 

0 

Pui’chaso^of Postage Stamps, ... 

128 

7 

0 

Stationery, ... ,,, 

139 

5 

6 

Pill chase of Blank Books, 

7 

4 

0 

Insufficient Postage, 

C 

3 

3 

Printing Charges, 

12 

0 

0 

Repairing a Tin Almirah, 

8 

0 

0 

Potty Charges, 

11 

6 

6 

Vested Fund. 

Purchase of 5i per cent. Govern- 

ment Securities, ... 

3,000 

0 

0 

Interest on ditto, ... 

13 

12 

0 

Premium on ditto, ... 

232 

8 

0 

Commission on ditto. 

22 

8 

0 

Brokerage on ditto, .. 

9 

6 

0 

Commission to tlio Bank of Bengal 
for drawing Interest on the 

Government Securities, 

0 

7 

10 

Fee for renewing Government 

Securities, ... 

6 

0 

0 

Coin Fund. 




Purchase of Coins, ... 

340 

0 

3 

Ditto of a fire-proof Treasure Chest 

with Cooly-hire, ... 

133 

0 

0 

Prepairing an under Case of ditto 

with ditto, 0 

30 

0 

0 

Cocoanut Oil for cleaning Coins, . 

0 

3 

0 


6,272 11 


2,319 13 


Carried over, Es. 19,895 5 2 
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RECEIPTS, 

Brought over, Rs. 24,478 7 6 

Mothoor Mohun Kur. 

Refund of the amount paid him 
aa advance for preparing two* 
book cases, ... ... 200 0 0 

200 0 0 

E. T. Atkinson, Esq. 

Refund of Banghy Expenses and 
Postage Stamps for sending 
Libraiy Books, ... 8 0 0 

8 0 0 


Carried over, Rs. 24,686 7 6 
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Building. 


DISBURSEMENTS. 

Brought over, Rb.19,895 


Assessment, 

480 0 

0 

Ditto for Lighting, ... 

96 0 

0 

R^airing, 

1,858 15 

0 

An Iron shod erected in the com- 
pound of the Society, 

200 0 

0 

MlSCELLANEOUBf 

Salaiy of the Mally,.., 

57 0 

0 

Advertising Charges, 

6 0 

0 

Meeting Charges, 

179 3 

6 

Purchase of Receipt Stamps, 

12 0 

0 

Paid 25 per cent, increase of 
Salaries for 6 months, 

55 IJ 

0 

Ditto W. H. Johnson, Esq., for a 
Tea pot Khokan, ... 

8- 0 

0 

Fee to tho Bank of Bdfagal for 
Stamping cheques, ••• 

3 


Petty Charges, ... ... 

41 


Museum Transfer Account. 
Printing 25 Copies of Act of tho 
British Parliament, 

20 0 

0 


Captain H. H. G, Austen. 
Paid Bangliy Exponsos for SGud- 
iug Libraiy Books, 


WlI^AMS AND NoRO\TE. 
Paid freight for Soudiug theii* Books, 8 


2,634 


3G2 


20 


0 

0 


1,415 0 0 


Ethnology Committee. 

Paid Bangliy Expenses for send- 
ing a parcel of Oilicial Papers, . 0 12 0 

Copying Report forwarded by the 
Government of Bengal on vari- 
ous Human Races, ... 10 

A Blank Book for Proceeding, ... 2 

Balu Poorno Chunder Bysack. 

Paid advance on tlio Contingent 
Expenses for the Museum, 

James Beames, Esq. 

Paid Postage Stamps for sending 

Library Books, ... ... 4 10 

Captain Macgregor. 

Paid Bangliy Expenses and Pos- 
tage Stamps for sending Library 
Books,... ... 6 3 0 

Government North Western Provinces. 
Paid^tailway Freight for sending 

Journal and Proceedings, ... 14 8 0 


13 


1,445 


12 0 0 


14 


12 


0 0 


Carried over, Rt. 24,4l4 


5 2 


15 0 2,340 7 6 


4 9 265 12 3 

0 a. 58 0 0 


4 0 

0 0 1,045 0 0 

1 0 

3 0 

8 0 16 

0 0 8 4-0 

0 0 385 12 0 

8 11 



Pi^ocecdings of the Asiatic Society, 


EECEIPTS. 

Brought over, Rs. 24,686 7 6 


Carried over, Rs. 24,686 7 6 
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IX 


DISBTJESBMEOTS. 

Bronght over, Bs. 24,414 8 11 

Mothoor Mohun Kur. 

Paid advance for preparing two 
Book Gases, ... ... ^^00 0 0 

Ditto ditto for an inner case of 

the Now Iroa Safe for Coins,... 45 0 0 

245 0 0 , 

E. T. Atkinson, Esq. 

Paid Bearing Banghy on a parcel 
of Library Books returned by 
him, ... ... ... 3 0 0 

Ditto Banghee and Bailway freight 
for sending Library Books, &c., . 9 10 3 

12 10 3 

■ pROPESSOR G. BUHLER. 

Paid Banghy Expenses for send- 
ing MSS. and Library Books to 
Poona, ... * ... 9 2 0 

9 2 0 

J. H. E. Carnac, Esq. 

Paid Tin Box and Banghy Ex- 
penses for sending Libraiy Books, 9 10 6 

9 10 6 

P. Carnegy, Esq. 

Purchase for him a Copy of Pre- 
historic man. No. 1, ... 10 0 

10 0 

Colonel E. T. Dalton. 

Paid Banghy Expenses and Pos- 
tage Stamps for sending Library 
Books,,.. ... ... 8 15 0 

8 16 0 

F. H. Cooper, Esq. 

Paid Bearing Banghy, on a parcel 
of Asiatic Society’s Journal re- 
turned by him, ... 2 8 0 

■ 2 8 0 

" Elpiiinstone Institution. 

Paid Banghy Expenses for send- 
ing Journals, ... ... 2 0 0 

2 0 0 


J. H. Bavenshaw, Esq. 

Paid Banghy Expenses for send- 
ing Library Books, ... 1 13 0 

^R. J. P. Wise. 

Paid Postage Stamps for sending 

Library Books, ... ... 0 12 0 


1 13 0 

0 12 0 


H Beverly, Esq. 

Paid Postage Stamps for sending 

Library Books, ... ... 0 13 0 

^ 0 13 0 


3 8 0 


Carried over, Bs. 24,708 12 8 
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EEOEIPTS. 

Brought over, Rs 24,686 7 6 

Balance of 1865. 

In the Bank of Bengal, 817 3 0 
Cash in hand, 103 2 7 

920 6 7 

Rupees, 25,606 18 1 


Examined, 

Sd. Protap Ch. Ghoshe, 
Asst, Secry, 

Asiatic Society Bengal, 


Errors and Omissions Excepted, 

Sd. Buddinath Bysack, 

Cash Keeper, 

AsiaUc Society Bengal, 


Examined and found Correct. 


Sd. David Waldie, 
Sd. S. H. Robinson, 


,} 


Auditors^ 
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zi 


DISBUESEMENTS. 

Bronght over, Es. 24,708 12 8 

G. E. Ward, Esq. 

Paid Postage Stamps for sending 


^ Library Books, 

0 14 

0 

W. Irvin, Esq. 



Paid Tin box and freight for send- 

ing Library Books, 

8 13 

a 

Balance. 

In the Bank of Bengal, 

830 2 

0 

Cash in hand. 

63 3 

2 


893 6 2 

Es. 25, GOG 13 1 


Examined, 

Sd. pROTAP Ch. Ghoshe, 
8ocry, 

Asiatic 8ocictij Bengal, 


Errors and Omissions Excepted. * 

Sd. Buddinath Bysack, 

Cash Keeper, 

Asiatic Society Bengah 
Examined and found correct. 


Sd. David Waldie, 
Sd. S. H. Eobinbon, 


J Auditors, 



Proceedings of the Asiatic Society, 


adi 


STATEMENT 

Abstract of the Cash 


RECEIPTS. 

1866. 18^5. 

Oriental Publications. 

Received bj sale of Bibliotheca 
Indica, .. ... 2,455 0 0 

Ditto by Subscription to ditto, ... 33 4 0 

Ditto by sale of White Yajur Veda, 38 0 0 

Refund of Postage Stamps, ... 21 6 9 

Ditto of Packing Charges, ... 1 1 3 

2,548 12 0 1,573 9 9 

Government Allowance. 

Received from the General Tresi- 
^eury at 600 Rs. per month, 12 
months, ... ... 6,000 0 0 

6,000 0 0 6,000 0 0 


Vested Fund. 

Received Interest on the Govern- 
ment Securities from the Bank 
of Bengal, 442 8 0 

442 8 0 412 8 0 

Custody or Oriental Works. 

Saving of Salary, ... 1 13 9 

1 13 9 10 7 9 

Babu Nobin Chunder Roy. 

Received from him on Deposit, ... 2 8 0 

2 8 0 

C. Seshadri S'astri. 

Received from him on deposit, 8 11 0 

8 11 0 

K. Roghunath Row. 

Received from him on deposit, ... 22 4 3 

— 22 4 3 

Eubi Rera Chund Eanjee. 

Received from him on deposit, ... 265 15 0 

266 15 0 

Holacul Narasimineah, Esq, 

Received from him on deposit, ... 23 4 0 

23 4 0 

R. T. H. Griffith, Esq. t 

Received from him on deposit, ... 74 6 0 

Refund of Postage Stamps paid 
for sending Bibliotheca Indica, 3 0 0 

— 77 6 0 

Babu Kally Coohar Mitter. 

Received from him on deposit, ... 2 13 0 

2 13 0 


Carried over, Rs, 9,395 15 0 
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No. 2. 

Oriental Fund for 1866. 


DISBUESEMENTS. 


Oriental Publications. 
Oommission on the sale of Books, 
Freight, ... 

Packing Charges, ... 

Purchase of Postage Stamps, 

Petijj Charges, 

Vested Fund. 

Paid Commission to the Bank of 
Bengal for drawing Interest on 
the Government Securities, ... 

Custody of Oriental Works. 
Salary of the Librarian, ... 

Establishment, ... 

Salary of Duftory, 

Book Binding, 

Books cleaning, 

Fee paid to the Bank of Bengal 
for Stamping Charges, 

Carpenter, Iron Nails and Screws 
for Suspending Shelves for the 
Bibliotheca Indica, 

Sundry charges for removing 
Bibliotheca Indica to St. Paul’s 
School, 

Extra Writer’s Salary, 

Paid 25 per cent, increase of 
salaries for 6 months. 

Purchase of Stationery, 

Petty Charges, 

Library. 

Purchase of Books, ... 

Landing Charges, 

Binding 99 Sanskrit MSS. pur- 
chased from Benares, 

Pundit Chhotoo Bam Tewaei. 

Paid on his deposit, ... 

• _ 

Dr. M. Haug. 

Paid on his deposit, ... •«. 


169 3 
189 2 
44 14 
48 14 
4 11 


124 2 
29 13 


869 15 


776 13 


Kubi Hera Chund Eanjee. 

Paid on his deposit^ ... 


Carried over, Bs. 1,933 3 11 
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BECEIPTS. 

Brought over, Bs. 9,895 15 0 


Carried over, Bs. 9,395 15 0 
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DISBURSEMENTS. 

Brought over, Eb. 1,933 3 11 
R. T. H. Grotith, Eacj, 

Paid Postage Stamps for sending 
Bibliotheca Indica, ... 8 0 0 

8 0 0 

Babu Rally Coomar Mitter. 

Paid on his deposit, ... ... 14 0 

— 14 0 

Colonel E. T. Dalton. 

Paid Registering foe and postage 
for sending MSS. to Ghhota- 
Nagpore, ... 0 11 0 

0 11 0 

Attn i Akbari. 

Purchase of 6 copies of Ayin 
• Akbari from Lt. Waterhouse, ... 226 4 0 

Printing with paper for circular 
for collecting MSS. of ditto, ... 8 0 0 

Bearing on a parcel of ditto con- 
taing MSS. from Dr. Leitnor, 15 0 0 

— 249 4 0 18 5 0 

Pali Grammar. 

Purchase of Printing Demy Papers 

for, ... ... ... 164 1 6 

Freight and Packing Charges for 
sending ditto, ... ... 13 5 9 

167 7 3 

Biographical Dictionary, 

Editing and Printing Charges, ... 468 0 0 

: 468 0 0 760 0 0 

Alutvigtri Namah. 

Editing and Printing Charges, ... 2,628 0 0 
Freight,... ••• ... 6 4 6 

2,634 4 6 

Mimansa Darsana. ^ 

Editing and Printing Charges, ... 762 0 0 

762 0 0 237 0 0 

Nyaya Darsana, 

Printing Charges, ... ... 292 6 0 

— 292 6 0 766 0 0 

Taittiriya Braumana. 

Editing and Printing Charges, .,. 368 0 0 

368 0 0 144 0 0 

Aswalayan.^ Srauta Sutras. 

Editing and Printing Charges, ... 416 0 0 

> 416 0 0 1,376 0 0 

Kamai^aki. 

Editing Charges, ... ••• 96 0 0 

— 96 0 0 224 0 0 

Taittiriya Aranyaka, 

Editing and Printing Charges, ... 366 0 0 

365 0 0 612 0 0 

Brihat Sanhita. 

Printing Charges, ••• 462 10 0 

462 10 0 902 0 0 

Carried over, Rs. 8,219 2 8 
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RECEIPTS. 

Brought over, Rb. 9,395 16 0 

Balance of 18G5. 

In the Bank of Bengal, ... 619 8 6 

Cash in hand, •• . ... 5 8 6 

625 0 11 


Rs. 9,920 15 11 


Examined, 

Sd. PnoTAp Cn. Ghoshe, 

Asst. Secrij, 

Asiatic Society Bengal, 


Errors and Omissions Excepted. 

Sd. Buddinath Bysack, 

Cash Keeper, 

Asiatic Society Bengal, 

Examined and found Correct. 

Sd. David Waldik, 1 . 

Sd. S. n. Robinson, / 
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DISBURSEMENTS. 

Brought over, Bs. 8^219 2 8 

Badshah Nauah. 

Editing and Printing GhargeSj ... 87B 0 0 

— — 876 0 0 

• Aswalatana Grihta Sutras. 

Editing Charges, ... ... 96 0 0 

— 96 0 0 

Taittiriya Sanhita. 

Editing Charges, .. ... 120 0 0 120 0 0 

Sankhya Aphorism op Kapila. 

Printing Charges, 208 12 0 

208 12 0 

Dasa Rupa. 

Printing Charges, 227 8 0 

227 8 0 

9,747 6 8 

Balance. 

Tn the Bank of Bengal, ... 171 4 10 

Cash in hand, ••• ••• 2 4 5 

a ^ 

Rs. 9,920 15 11 


Examined, Errors and Omissions Excepted, 

Sd. PiioTAP Ch. Ghoshe, Sd. Buduinath Bysack, 

Asst, Secry, Cash KeepeTy 

Asiatic Society Bengal, ~ Asiatic Society Bengal, 


Examined and found correct, 


Sd. David Waldic, 
Sd. S. H. Robinson, ) 


Auditors, 
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Shewing the Assets and Liabilities of the Asiatic Society at the dose of 1866. 
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PROCEEDINaS 


OF THE 

ASIATIC SOCIETY OE BENGAL, 

For November, 1867. 


A General Meeting of the Society was hcl<kon Wednesday, the 6th 
instant, at 9 p. m.] 

Dr. S. 13. Partridge, Vice-President, in the chair. 

The minutes of the last meeting were read and confirmed. 

Presentations wore announced : — ^ 

1. From Colonel C. S. Guthrie ; 79 Sheets of the Ordnance Survey 
maps of England. 

2. From Captain R. A. Cole ; a copy of his Elementary Grammar of 
the Coorg language, 

3. From Colonel J. T. Walker ; copies of the administration report 
of the Great Trigonometrical Survey of India, and of the Topographical 
Survey in the Dengal Piesidcncy, for 1861-65 and 1865-66. 

4. From 13abii Kedariiath Banerjee, the publisher; a copy of Chanda- 

kaasjiika NdlaJco^ with conimentaries. * 

5. From Pundit Satyabrata Swami ; the first No. of Pratna-hainra- 
munlini, 

6. From F. Cockburn, Esq.; a specimen of Sckirxis pahnarum, 

7. From J. Avdall, Esq. ; a fossil elephant tooth from Caunti. 

8. Brom John S. Harris, Esq. ; a copy of a Japanese and English 
Dictionary. 

9. From Bahu Jadundth Datta, a young Crocodile. 

At the invitation of Dr. Partridge, Captain Anderson introduced two 
Andamanese lads to the meeting. He also laid before the meeting the 
following correspondence detailing the objects for which tlic boys had, 
been brought to Calcutta. He had found them apt at learning the names 
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• 

of tbingSf and acquiring a panvt~like imitation of sounds. Tbejr 
bad no objection to wearing clothes, but on the contrary showed an 
esp^ial desire to wear them. 

From Lieut-ColonelTi. Ford, Superintendent, Port Blair, c 
To Captain T. C. Anderson, Barrack Master, Fort William, 
Dated Port Blair, 3rd Atigicst, 1867. 

Sib, — In accordance with your expressed desire and offer, on the 
occasion o£ your visiting this settlement some mouths ago, to under- 
take the education of any Andamanese lad, who could be induced to 
go to Calcutta for that purpose, I have the honor to acquaint you 
that I referred the matter to Mr. iJ. N. Homfray, in charge of the 
Andamanese house at Port Mouat, in terms of my letter No, 248 dated 
31st of May last, copy Cached. 

2. From his reply No. 5 A, dated 19th June last, copy attached, 
there appears to be no objection or difficulty in carrying out your 
object, so far as the children and their friends are concerned, and as it 
is a scheme which, if successful, is likely to be fraught with many 
advantages and benelit to the Andamanese themselves, and to the Oo- 
vernmeiit, in effecting an amicable understanding with the aborigines, 
as well as regards other interests between them and future residents 
and settlers on those islands, I beg to recommend that you now apply 
to the Supreme Indian Government for permission to carry out your 
scheme, and if sanctioned, I shall be glad to afford you all the 
assistance at my command in carrying it out. 

I have the honor c%c., 

(Signed) B. Lieut, -Colonel, 

From J. N. Homfray, Esq, Asstt, to the Superintendent, in charge of 
the Port Mouat, Andaman Id^ 

To Lieut.’ Colonel 'Ti, Ford, Superintendent Port Blair, 

Dated Port Mouat, 19^/> June, 1867. 

Sir, — I have the honor to acknowledge the receipt of yon* letter 
No. 248 of the 31st May last on the subject of an. offer of Captain 
T. C. Anderson to undertake the education of an Andamanese lad, 
who would afterwards prove of great use to the world, particularly to 
those dwelling in these Islands. 

• I acknowledge the offer to be a most liberal and charitable one, 
with great advantages to be gained by all who take an interest in tho 
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welfare of mankind ; especially of those unfortunates, who have not 
yet the light of civilization thrown open to them. 

I have enquired of the Andamanese on the subject, to which they 
have mo objection, and I would suggest that the best way to carry it 
out to satisfaction would be as follows 

I believe about the end of this year there is to be an Ethnological 
congress in Calcutta, in which case, I dare say, I might be required 
to show the races of these Islands, and on which occasion I could 
take such lads as are desirable and willing to remain behind in 
Calcutta for education. I would return with their parents or guardians, 
jvho would then be sure of the youngsters being taken care of and 
treated kindly. I would advise two or three being educated, as 
jointly they are likely to do more good than ^lingle boy, whom their 
friends would doubt, and not take notice of on his return. It is 
necessaiy for them to keep up their own language in Calcutta, and 
also, on their return here, to keep up the English they would learn in 
Calcutta, They would also recall to each other past occurrences; 
which they would relate as instances to their friends, and which no 
doubt would be very interesting and useful to them. Should one die, 
the others could explain the cause to the tribe, on their return, aini 
I am sure their parting from their friends would not be felt severely. 
By the same opportunity I would pay for the expense of one lad in 
living and education, and would further suggest that their separation 
from the tribe should not be for more than two years, after which 
period, on visiting them, should they express a wish to return to theit 
homes, they ought to be allowed it, and again, if found necessary, and 
they be willing to return to Calcutta for education, it may be continued. 
This would show tlnem our good intentions, and would increase their 
confidence in us. The lads should be treated kindly and with mild- 
ness, and not frequently flogged for not knowing their lessons and 
other trffles y firmness is necessary, which can be effected by withold- 
ing any indulgences from them. The mere knowing of the Eng- 
lish language, with our habits, customs and manners, is a great boon 
without being great scholars. This should be the first two years’ 
tuition : food and clothing will be the heavy expense. • 

, I have &c., 

(Signed) J. N. Homfrav. 
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From Lieut, -Colo7iel B. Ford, SuperirUende^U, 

To J. N. IIoMFRAY, Esq., 

^ Dated Port Blair^ Slst May^ 1867. 

Sir, — On the occasion of the visit to this settlement, some months 
ago, of Captain T. C. Anderson, Barrack Master, Port William, Cal- 
cutta, that officer made, I believe, an offer to you of undertaking the 
education of any Andamanese lad, who could be induced to go to 
Calcutta for that purpose ; the object in view being eventually to 
send amongst the aborigines of those islands, a man of their own 
tribe, who might not only be an interpreter between them and us^ 
but with whose aid perhaps greater ends might be accomplished. 

2. I have the hcifcr now to inform you, that I have by the last 
mail received a renewal from Captain Anderson of his former offer. 
This offer is a most liberal one, and I am of opinion that no pains 
should be spared to take advantage of it ; and I should be much 
obliged to you therefore, if you will endeavour to induce any of the 
elders of the tribe, with whom we are most friendly, to nominate a 
lad, say from 7 to 10 years of age, whose friends they might be able 

persuade for a time to part with him, in order to go to Calcutta for 
the purpose of education. Our Andamanese friends must have such a 
pleasurable recollection of Calcutta hospitality and kindness, (in which 
respect they owe much to yourself), that I entertain a hope that 
there would not be much difficulty in inducing the Andamanese to 
send a lad away for a time for the above purpose. 

8. I would suggest, should there be any reluctance to send a single 
individual, that I would undertake to induce Captain Anderson to 
receive two lads, who would thus not only be^^happy in their com- 
panionship, but who, from living together, would be less likely to for- 
get their mother tongue. 

4. 1 should feel obliged by your giving me an early reply in this 

matter, as 1 am desirous of replying to Captain Anderson’s offer, us 
requested, by the next mail. 

I have, &c, 

\ (Signed) B. Ford, Lieut-Col 
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From A. H. Harington, Offg. Under-^ecy, to the Oovt. of India, 
To Captain T. 0. Anderson, Barrack Master^ Fort William. 

Dated Simla, the 9th September, 1867. 

Siif, — I am directed to acknowledge the receipt of your letter of 
the 21st ultimo, and to state in reply that the Governor-General in 
Council has much pleasure in acceding to your wish to undertake the 
charge of not more than two Andamanese lads, for the philanthropic 
purposes indicated in your letter, provided they are not removed from 
India, and that they are produced whenever required, either for in- 
spection, or if Government should think it fit, for restoration to their 
friends. * 


I have, (fee. 

(Signed) A. 9 . Harington, 

From Lieut.-Coh B. Ford, Superintendent, Pori Blair, 

To Captain T. C. Anderson, B. S. C. 

Dated Port Blair, 21.s< October, 1867. 

Sir, — I have the honor to inform you that, agreeably to your request, 
and by the permission of the Government of India, two Andamanese 
lads are forwarded by this opportunity, to be made over to you, in 
accordance with your philanthropic* intentions as regards the under- 
taking of their education and improvement, with the view to their 
ultimately being a benefit to their fellow islanders on the Andamans. 

Dr. J. B. Gaffney, in medical charge of the troops on Board the. 
“ Arracan,” has been so good as to take charge of the^lads, to make 
them over to you. As the steamer “ Arracan” returns immediately 
to Calcutta, and as Mr. Hoiiifray has had, consequently, but 24 hours’ 
notice of her departure, he has net been able by this opportunity to 
send you the vocabulary you wish for, but trusts to do so at an early 
date. 

The two lads have been selected by Mr. Homfray and myself ; the 
objects *we had in the selection were, to send such as were willing to 
go, whose relations had no objection to their being sent, who had 


themselves evinced intelligence, and were not too old for placing 
tinder tuition. Their names are. 

^ j 1 Katoo. 

’ i 2 Katoo Moogtie. 

“ Scedi Boy” — The former name given by Mr. Homfray. 


Andaman names 
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For facility of recognition these lads have been given the simple 
names of 


1 Joe 1 A 3 

> Andaman. 

2 Tom i 

Mr. Homfray has rationed and made every provision for the lads on 
board tlie ‘ Arracan,* 

The original enclosure of your letter of 12tli ultimo is herewith 
returned. 


I have, &c. 

(Signed) B. Ford, Lieut.-Col. 

i 

At the request of the chairman the boys sang a native song and 
performed a native dan(5. 

The special thanks of the meeting were voted to Captain Anderson 
for the introduction of his interesting charges. 

M. E. Petit, duly proposed and seconded at the last meeting, was 
balloted for and elected an ordinary member of the Society. 

The following gentlemen were nominated candidates for ballot as 
ordinary members at the next meeting. 

W. H. Stevens, Esq, C. E., proposed by Mr. V. Ball, seconded by 
Mr. Ormsby (for re-election). 

, G. King, Esq. M. D. 1st Central India Horse, proposed by Dr. Ewart, 
1 seconded by Mr. Ormsby. 

J. S. Harris, Esq. proposed by Dr. Colles, seconded by Mr. Scott. 

F. J. Chambers, Esq., India Carrying Co., proposed by Mr. W. King, 
seconded by Mr. Ormsby. 

Lieutenant J. Johnstone, Superintendent of Elephant Khuddas, 
Central Provinces, proposed by Mr. Medlicott, seconded by Mr. H. F. 
Blanford. 

J. W. Chisholm, Esq. Commissioner of Belaspore, Central Provinces, 
proposed by Mr. Medlicott, seconded by Mr. H. F, Blanford, * 

E. Gay, Esq. Finance Department, proposed by Dr. J. Anderson, se- 
conded by Mr. Locke. 

Letters from the following gentlemen, intimating their desire to 
withdraw from the Society were recorded : — 

The Hon’ble E. Drummond. ^ 

Babu Suratnath Mullick. 
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E. S. Bobertson, Esq. 

Mr. H. B. Medlicott moved the following, notice of which was duly 
given at the last meeting. 

That the latter portion of Rule 62 be altered to read as follows 
* for the purpose of taking into consideration special matters relating 
to the business of the Society, but not extending to the alteration of a 
Bye Law.’ ” • 

Some discussion arose on this motion as to the course that should 
be adopted in accordance with the Rules of the Society ; at the con- 
clusion of which, the Chairman notified that in accordance with Rule 
43, the motion must be referred to the Council for Report. 

!rhe Council reported that they have re-elected Mr. H. F. Blanford, a 
member of their body and as General SecreAry to the Society, in 
place of Mr. M. H. Ormsby who has resigned, and they recommended 
that a vote of thanks be given to Mr: M. H Ormsby for his valuable 
services as Secretary, ^ 

The vote of thanks was unanimously carried. 

Read a letter from the Secretary to the Government of India, forward- 
ing, for the information of the Society, copies of the following circular 
letter to the local Governments, on photographing architectural 
remains and other works of art in India. 

Simla, the 29th August, 1867. 

Sin, — The desirability of conserving ancient architectural structures 
or their remains, and other works of art in India, and of organizing a 
system for photographing them, has attracted the attention of the 
Governor-General in Council, and, as the first step towards attaining 
these objects, I am directed to request that a list may be submitted, 
for the information of the Government of India, of all such remains 
or works of art as may exist in each district, together with a report 
of the measures that have from time to time been adopted to preserve 
them. • 

2. As regards photographing them, the Governor- General in 
Council is of opinion that the employment of professional skill will be 
unnecessary, and that the services of amateurs may with advantage 
be enlisted. 

3. In this view, I am directed to request that ai-rangements may 
be made for the photographing by competent amateurs of all such 
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objects of architectural and artistic interest in their neighbourhood, as 
may be included in the list called for in the opening paragraph of this 
letter, and for their submission to the Secretary of State. 

4. I am to add that some assistance may be given, where desired, 
either in the shape of travelling expenses, or by the purchase of a cer- 
tain number of copies of really good photographs. 

I have the honor to be; 

SiK, 

Your most obedient Servant, 

(Signed) E. 0. Batley, 

Secretary to the Govt of India. 
No. 4040. 

Copy forwarded to the Foreign Department for communication and 
issue of the necessary orders to the Political Officers under its contvol. 

Secretary to the Govt of India. 


The following letter from H. P. Lemesurier, Esq., was read. 

Alldhahad, Oct. 24^A, 1867. 

My dear Grotb, 

I have just hit upon a large area of ground covered with Cairns 
or stone barrows, each of which has contained a perfect kist : very 
many have been ransacked in times past by the natives. I opened one 
that seemed undis- 
turbed. Its section 
was longitudinally 
thus : — 

Three of the four 
walls were of dry rubble-stone ; the fourth, the western one, was a 
stone on edge. Covering slabs about four feet, and from IS^inches to 
27 inches wide. Length 6' 6" breadth 2' 0". Depth 18 inches or 
rather more ; not any vestige even of a tooth or jaw bone, but mould 
of fine quality. Two chips of sandstone might have been in use. 
There must be a hundred tumuli in all. Have these been noticed 
before ? I send sketch of the position. 

(Signed) H. P. Lemesurier. 
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Area covered hy tumxdi shaded thus — |||||||^|||H||^ 

The Chairman drew attention to the diflcrepanoy of the obaervatiow 
recorded a{ the Government Observatory during the late Cydone, and 
those taken by Mr. Lafont and other observers : also to the deetmotiou 
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of the Anemometer, so that the pressiiTe of the wind was registered for 
a small part only of the storm. He moved that Government be solicited 
to make enquiry into the cause of these failures. The proposition was 
seconded by Mr. Medlicott and carried unanimously. The possfbility 
of warning the town in cyclones was also a subject of discussion. 

The receipt of the following communications was announced. 

From Lieut.-Col. C. L. Showers. On the Meenas, a wild tribe of 

Central India.’* 

2. From W. Theobald, Esq. Jr. A descriptive Catalogue of the 
reptiles of British Burma. 

3. From R. Michell, Esq., F, R. G. S. A Translation of Survey 
of the western extremity of the Karakau Mount fins by Captain 
Meyer,” and of “ A General Survey of the country lying to the 
westward of the Trans lli Region between the rivers Chin and the 
Jaxartes or Syr Daria, by Col. Poltorotski.” 

Dr. Waldie made the following observations with reference to 
the communication he had made to the Society at the meeting of 3rd 
April last, on the subject of the Hooghly water : — 

Observations had been continued during the succeeding hot and 
rainy seasons, in order to settle one or two points then left doubtful. 
As respects the river water of the hot season, the new observations had 
confirmed the former ones in regard to the amount of organic matter ; 
much less common salt, however, had been found in the water than in 
the previous year. Possibly this might have arisen from the proper 
time of full tide not having been caught, although this seemed not a 
very probable explanation. With respect to the water of the rainy 
season, he had formerly brought particularly to notice its putridity : 
this year, however, it was not found to be so characterised or at least 
only to a very slight degree ; had the odour been the only point of 
difference observed, it might have been supposed to be due to soma 
mistake in observation, but several other points of difference were 
found to exist, and all of them corroborative of the indications of the 
first. Indeed, judging from the amount of vegetation formed in the 
water by long standing, the water of 1865 contained more organic 
matter than that of 1866, and this again than that of 1867. He was 
disposed to attribute these differences to some general cau§e, possibly 
connected with the amount of rainfall, but could form nb decided opinion. 
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The particulars of these observations would bo found in a post- 
script, dated 16th September, to the paper, Part III, just published 
in the Society’s Journal. 

• Librabt. 

The following additions were made to the Library since the last 
meeting in September. 

The names of Donors in capitals. 

Presentations* 

The Journal of the Royal Q-eographical Society, Vol. 36. — The 
Royal Geographical Society op London. 

Melanges Asiatiques tir^s du Bulletin de I’Academie Imp^riale 
des Sciences delSt. Petersbourg, Tome V. Chronologisches Verzeichniss 
dor seit dem Jahre 1801 bis 1866 in Kasan gedruckten arabischen, 
tiirkischen, tartarischen und persischen Werke, als Katalog der in dem 
asiatischen Museum befindlichen Schriften der Art, von B. Dorn. — 
The Author. 

Selections from the Records of the Government of India, Foreign 
Department, No. LIII. — The Government op India, and the Govt. 
OP Bengal. 

Two copies of Professor "Wilson’s Glossary of Indian Terms. — 
The Government op India, 

Dattaka ^iromani. — B aboo Prosonnocoomar Tagore. 

Chandakaushika n^taka. — Baboo Kedarnath Banerjeb. 

Annual Report and Transactions of the Adelaide Philosophical Society 
for 1865 and 1866 The Society. ^ 

Annales Musei Botanici Lugduno-Batavi, edidit P. A. G. Miquel. 
Tome in. Fasc I — V. — The Leyden University. 

Rahasyasandarbha, No. 42. — Babu Rajendralala Mitra. 

Bulletin de la Societe de Geographie, for July and Au^t, 1867.— 
The Geographical Society op Paris. 

M^iSoires de I’Academie Imperiale des Sciences, Belles-Lettres 
et Arts de Lyon: new series; Vols. XII, XIV and XV. — The 
Imperial Academy op Sciences, Belles-Lettres and Arts op Lyons. 

Annales des Sciences Physiques et ^aturelles, d’Agnculture et 
d’ Industrie : Srd series, Vols. IX and X. — The Imperial Society 
OP AoRiauLTURB &0. OP Lyons. 

Indische Studien, Vol. X. No. 2. — The Author, 



Proceedings of the A$iatic Socieig, [Nov. 

Proo6ed{iig6 of the Naturd History Society of Dublin. Vol. IV. pt. 
m. — T he Nattjbal Histoet Sooijstt op Dublin. ^ 

Memoirs of the Geological Survey of India, Vol, VI, pt. 2 .-^Thb 
Government op Bengal. ® 

Selections from the Records of Government, North-Western Pro- 
vinces, Part XLV. — The Government op the North-Western Pro- 
vinces. 

Notes on the Propagation and Cultivation of the Medicinal Cin- 
chonas or Peruvian Bark trees, by W. G. Mclveor. — Tnia Govbrnme^jt 
OP Bengal. 

An Blementary Grammar of the Coorg Language, by Captain R. A. 
Cole, Superintendent of Coorg. — The Author. ^ 

The Anthropological Review, Nos. 18 and 19. — The Anthropolo- 
gical Society op London. 

The Journal of the Chemical Society, for July, August and Septem- 
ber, 1867. — The Chemical Society of London. 

Proceedings of the American Philosophical Society, Vol. X. No. 76. 
— The American Philosophical Society. 

Memorie della Reale Accadomia della Scienze di Torino, Vol. 
XXII. — The R, Academy op Sciences of Turin. 

Atti della B. Accademia Della Scienze di Torino, Vols. 1 and 2. 
— The R. Academy op Sciences op Turin. 

Purchased, 

The Song of Songs, a pastoral drama, not by King Solomon, with 
notes by Satyam Jayate. ^ 

Adam’s Wanderings of a Naturalist in India. 

Forbes’s Hindustani and English Dictionary, Part I. 

Revue Arch^ologique ; new series Vols. XIII and XIV, and Nos. 1, 
2, 3, 4, 6, 7 and 8, 1867, 

Encyclopedic Methodique ; Histoire Naturelle des Vers. Vols, 1, 
2, 3 and 4. ** 

Tableau Encyclopedique et Methodique des Trois R^gnes de la 
.Nature. Vers, Coquilles, Mollusques et Polypiers, Vols. 1, 2 and 8. 

The Ibis, July 1867. 

The Annals and Magazine of Natural History, Vol. 26, No. 116. 

The Edinburgh Review, July, 1867. 

Revue deDeuxMondes, 15thJuly,15August,and 1 September, 1867. 
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Revue de Zoologie, No. VIIL 1867. 

Comptes Rendus, Nos. 1, and 3, 6, 6, 7, 8 and 9, Vol. LXV. 
Bopp*s Glossarium Comparativum Linguae Sanscritae, last part. 
The Calcutta Review, August 1867. 

The Indian Medical Gazette, October and November 1867. 

JouiTial des Savants, Aout 1867. 

Indische Studien, Vol. X. No. 2. 

A Catalogue of Shells, British and Foreign, with a supplement by 
W. Wood. 

Bentham and Hooker’s Genera plantarum, Vol. I. Part III. 
Tomlin’s Comparative vocabulary of forty-eight languages. 

The Annals^and Magazine of Natural History, September, 1867. 
Reeve’s Conchologia Iconica, Parts 264 and 265, 

Exchange, 

The Athenaeum for August, 1867. 




PROCEEDINGS 


or THE 

ASIATIC SOCIETY OF BENGAL, 

For Deoembbu^ 1867. 

A monthly general meeting of the Society was held on Wednesday 
the 4th December, 1 867 at 9 p. m. 

Dr. J. Fayrer, President in the chair. 

The minutes of the last meeting were read and confirmed. 

A photograph by Messrs. Thepland and Bourne, of the two 
Andaman lads introduced at the last meeting was exhibited by Captain 
Anderson ; and it was annoanced that members desiring to obtain 
copies might procure ^Ihem at the photographerB\ 

The following gentlemen duly proposed and seconded at the last 
meeting were balloted for and elected as ordinary members. 

W. H. Stevens, Esq. C. E. 

G. King, Esq. M. D, 

J. S. Harris, Esq. 

F. J. Chambers, Esq. 

Lieut. J. Johnstone, 

J. W. Chisholm, Esq. 

E. Gay, Esq. 

The following were nominated as candidates for ballot at the 
J anuary^meeting. 

Baboo Rakal Doss Haidar, Deputy Collector, Maunbhoom, proposed 
by Col. E. T. Dalton seconded by Dr. J Anderson. 

J. Boxweil, Esq. 0. S. Officiating Deputy Commissioner, Western 
Dears, proposed by Lieut. J. Williamson seconded by Dr. J. Andefson, 

The Rey. J. C. Browne, has intimated his desire to withdraw from 
the Society. 
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^mtSl reported that they haye elected Coll J. JB. Caetrell 
tOsA iMr/ Sf, P. Oolles, meinberB of their body, in places of JEt. B* 
MiMl&odtt, fisq. andBr. J. Aoderson who have resigned. 

They ahnonneed also that they liad nominated Col. J. S. C^astrell 
as Bob. Treasurer, and Dr. J. P. CoUes as Natural History Secretary 
of the Society. 

Th^ council recommended that a special vote of thanks to he given to 
Dr. Anderson and H. B. Medlicott, Esq. for their valuable services 
as oflScers of the Society. 

The proposition was agreed to unanimonsly. 

A letter from Professor Bapu Deva Sastri with reference to a letter 
received some months since from Major Ellis was read. The following 
are the original letter and the reply.' 

SotithbrooJc Cottage ; Starcross ; near Exeter, 
November J 1866. 

Dser Sib, — beg to enclose a copy of an astronomical calculation, 
identifying a partial eclipse of the sun, recorded on a grant of land by 
Janatnajaya, published p. 447, Vol. 6, Bengal Asiatic Besearches, 
with one, given by Fergusson, which occurred oiPSrd April, A. D 889, 
for which I am indebted to the kindness and scientific knowledge of 
Captain Peacock, formerly of the Royal Navy ; and shall esteem it a 
particular favour, if you will, in the first instance, kindly be at the 
trouble of ascertaining, whether the pandits of India have any 
knbWledge of the eclipse, which happened on the 3rd Apiil, A. D. 889, 
about Samhat 946 Yikramaditya; and afterwards pioceed with the 
enquiry of testing by their knowledge the validity or otherwise of 
the identity of the two EcUpseS, supposed to be established by Captain 
Peacock’s postulate. 

• St * • St St 

R. R. M. ELEIB. 

In eEpUniition of the very great interest which I take in these 
enquiiies, I should mention, that when I was agent in Bundelkhund, 

I hd4 Vice-President Delhi Archasological Society, and 

fibtievieral years when in constant communication with* 3if 
* fflUot and Mr. Thomason about them. « 
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PoittlAte r^ipurding a partial ^e^lipfe oi ilia mn on SiiA4V in 
KrisbUa Pafcsha^ or dark half of the moon in the muth qf (Piki|v% 
when the sun was entering the northern heniepjwre, the 
in th^Nakshatra AsTrini ; recorded on a grant of land on oopperj'hy 
Janamajaya, the son of Farikshita : published p» 44^ YeL % If^lfSal 
Asiatic Besearches, 1809. , ^ 

The words of the text are Ohaitramasa Krishna” or the 4^)^ haU of 
the month, and as Ohaitra answers to the month between Haicb 
and 15th Apiil, the dark half would seem to imply the iiw of 
new moon for that month, at which time only could an edipse of 
thje sun happen ; and this would be in March or early in April 
the dark half of the moon being then turned towards the earth, 
and within the limits of the ITfe in the Lunar Nodes : as a solar 
eclipse only can happen when the moon’s latitude, as observed 
geometrically, is less than the sum of the hemidiameters of the 
sun and moon combined; because the course of the moon in its 
path being oblique to that of the sun, makes an angle of 5° 

Now in examining into the date of the eclipse named in the 
text, and working out the dominical letter and Epact according to 
the tables in the pr4yer-book as well as those given by Fergusson, it 
would seem to have been that named in Fergusson's astronomy at page 
217, in Strack’s Catalogue of Eclipses as having been observed at Con- 
stantinople on the 3rd April, A. D. 889 ; the record of the PViuiIe plates . 
states that the moon was in the Nakshatra Aswini, which ansW^i^i to 
the zodiacal sign Aries^ and which would also coincide with the 
month Chaitm,” or between the 15th March, and 15th April, as 
the sign Aswini or the horse’s head comprised a portion or period of 
the Zodiac**^ little over 18 days— the dark shadow of the moon, 
and ergo, the son would therefore be iu Aswini on the 3rd April, 
the sun having entered the Northern Hemisphere, or the first 
star ofi*j4amn» on the 22nd March, coincident or nearly so with 
the sign of Ariea^ end quitted Aswini on the 4th April, Ao enter 
Bhaiani. 

lhave circulated all the other eclipses of the satn, happening 
belwW'lthe 22nd and 81st March from the year 1261 down*to 
1699, twelve in number, or during thb period of Aswini path** 
but not one of these happened on a Sunday, and no solar eclipse 
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l^ff^ {^IbKm |ti Aswini at an^ period except the^Srd April fnswerin} to 
SUi^y. 

3?b^re was a solar eclipse observed at Eome da the 1st April, A« D- 
238, and one on the second April, 1307, >pbserved at but 

^ Sundoj/^ therriore I am of opinion^dbat the 
one named in the text must have ocqurred on the 3rd April, A. 
889. 


(Signed) Obobob Pbaoooe, F. B. G. S. 
Formerly Master, Boyd Navy, 1886. 


To Sdbit Bajundealala Mitba, Hon, M, B, A. S, PhU. Secretary^ 
Asiatic Society, Bengal. 

Sib, — -1 have the pleasure to acknowledge the receipt of your Ktter 
No. 76S dated the 28th ultimo, together with extracts from Major 
tlllis’ letter. He states in it, that the Solar eclipse, observed at 
Constantinople in the month of April, 889 A. D , happened on a 
Sunday in the Krishna PaJksha, the month Chaitra, when the 
moon was in Asvini, But I have carefully ascertained that this eclipse 
occurred on Friday and not on Sunday. I have determined this also, 
that the eclipse answers to the 3rd April according to the old style, 
but by the new style it fell on the 8th April. Major Ellis mentions 
also that no Solar eclipse took place in Asvini at any period except 
" the 9td April answering to Sunday, But this is not the case, as a 
great Hindu Astronomer named Oanesa, the author of Oralidlaghava 
says ; 

irfVW 

TO «ptg.irw V m ’CTK II 

la tha year 1443 of the SoUmhatM era the Sanwalaara colled 
Vor^a and the m<Hith of (SMifra, a total eclipse of ^e sun took place 
on Sunday at the time of new moon, 13 ghcUte (from sunrise) in tho 
MMotrB amnt. At the time of obsoiratiea the star dmini (a 
JkM/diti) even though it w« too near to the sun, the plamets JUeMoiy 
and Venus, and the seren stvsof Ursa Major dm.,. were eitible, the 
iHnia 'ffete dying oE about and oil people tmre ceofused.” 
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' I faAte itho <^^iktikted thid eclipse, tsUi fotuid that (Te^nes^ is qtiTtC 
right. ‘ * 

The thus of this SblipSS snswers to the 6th April (0. 8 ) or the 
17th •April (N. S.) 1521 A. D. 

Therefore it cannot be supposed that the solar edipse rbcorMS on 
the grimt of land occurred on the 3rd April, 889 A. B. heCi^ it Idl 
on Friday and not on Sunday. 

Yours faithfully, 

BAPU DEVA SASTBt 

Senares, 21fit Oct. 1867. 

.Bead a letter from Dr. J. L. Stewart of Lahore on the camiyoroua 
habits of the Himalayan bear. 

LdhorBy Nov. 2bthy 1867, 

My dbau Sia, — I t would appear that the problem has not hitherto 
been definitely solved, as to whether the Himalayan bears are ever 
carnivorous, except under stress of want of vegetable food. The 
following may accordingly be interesting to some members of the 
Society. 

On 7th ultimo, Lieut. Chalmers and Mr. Sparling of the Forest 
Dept, reached Portee in Punji on the upper Chenab, lying at about 
7500 feet above the sea, in order to inspect and extend certain Deodar 
plantations. 

It was reported to them that on that morning a large brown 
Bear had fought with and killed a smaller one and eaten part of ^he 
body, at a spring close to the plantation and in sight of some of the 
labourers. The body of the smaller bear was found concealed under 
leaves and grass, a part near the bell;^ having evidently been gnawed 
and tom off by the jaws of some powerful animal. 

On the 10th it was reported that at the same place^ and within 
sight of severUl labourers, the same larger bear had fouglil with and 
killed another. The body of the latter, a female, was found 1^ the 
two officers concealed under leaves, a conriderable portion of ilte baolc 
having been consumed. 

It would perhaps have been more satisfactory if, in both easeA, 
the bodies had been left for a time, to discover if the cannibal Would 
ooCae bode to complete his meal. 

Kemr the spot there is abundance of widnuts and wild fruits of 
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4i^|i^ ilia bear iB faud, as well as of ataading bwdt'Wfaealt, whMb is 
pad^ pcdened to other luiicif vi vegetable food. , 

» YoOjcs vary tnjiy, < 

Ji. L STEWABr. 

With reference to the above, Dr. Buckle mentioned having once 
pOBsessed a Cashmere bear which though tamed and well fed, killed and 
ate a goat. Be shewed an especial taste for old bones : and at last 
his camivorons propensities rendered it necessary to destroy him, 

The receipt of the following oomrannication was annonnced. 

From Colonel A. Fytche “A Memorandum on the Panthays of 
Ynnan.” 

D 

At the request of the President, Oolonel A. Fjtche then read the 
Memo|:andum as follows : — 

“ Considerable difficulties exist in procuring correct intelligence of 
the Panthays, or Mahomedan population of Yunan. In the first 
place, they were not inclined thems^yes to be communicative ; but 
rather assume a studied ignorance of their own affairs Secondly, com- 
munication can only be ordinarily held with them, through Chinese 
meichants and brokers, residents of Burma Proper, who speak the Bur- 
mese language ; and who, in addition to their own piivate and self- 
interested motives for preventing free intercourse with traders from 
Yunan, are moreover in the pay, or subject to the influence of the 
King of Burma. They well understand the royal policy of exclusive- 
neein, 4md have been made acquainted with the several indirect orders 
which from time to time, have been issued by the Government, in 
order to restrict as effectually as possible, every means of intercourse 
between Panthays and foreigners of all nations. The little information, 
therefore, y^hjich it has been possible to collect from the above sources 
furnished me by Captain Sladen, and also from a few Paatbaye who 
visited Moulmain with a Shan caravan, when X was Commisbioner of 
the TeBasserim and Martaban Provinces in 1861, is vague aud^mCagre ; 
but such as it is, I will now briefly record it. 

A paper bas been publidied in the Unsehm Military Journal for 
Aftguab 1866, on the late rising of the Dungens, or Mussalmau popula- 
iiOfi in Western China. I am of opinion that there is np poiijt^id/alSimtj 
between the Dungens of the North Western, and the Panthays tof the 
Bouth Western Provinces of China; or ratheTi that idie present 
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risii^g of tko Dtmgens on ihe^^'ortlt, Whi no felation tO the fotidet 
rebellion of the P^theye on the south, or to ony stihSe^ent linetef* 
xnent of the Southern Mtlssalman population of Sfunaa, to throw off 
the dtiinese yoke ; movement having commenoed as early as the 
year 1865. 

“ This opinion must be understood, however, to ha^4 reference only 
to the present attitude and circumstances of the Pantha^s in ¥nnan ; 
without any speculative allusion to causes, or the posstMllty of 
future combination ; for the Panthays of Ynnane and the 
are, after all, of the same race and religion, and are merely divided 
frpm each other, by the Province of Sechuen ; and a general struggle 
for independence, if it really arises, and is able to make head against 
the Chinese Government, will certainly include at no great distance 
of time, the whole of the Mahomedan population in China wherever 
fonnd. The first sign of a combination between Panthays and Dun* 
gens, will be manifested by the f^ of Sechuen, and the news of such 
an event would soon reach this Province. 

“ The terra Dungen or Turgen is not known or comprehended by 
either Panthays or Burmese. The Mi^omedans of the North 
Western Provinces of China are known to the Panthays, by the same 
denomination as they call themselves, Mooselin,” and to the 
Burmese as ** Tharet.'* The word Panthay, or as it is sometimes 
pronounced Panzee, is of Burmese origin, and is a mere corruption of 
the Buimese word “ Puthee,” which signifies, or distinguishes Ma^ 
homedans from persons of other religions in Burma. The Chinese 
call the Panthays Quayz.” What they teim the Mahomedans of 
Kansoo, I am not aware — ‘possibly it may be Dungen or Tuigenu 
The Mahomedans of Kansoo are Said to have lately achieved their 
independence y and occupy that province under a chief named Abdool 
Jaffir. 

** Th« Mtlhoraedans of Yunan are merely a remnant, I shoald imagine, 
of the great wave of Mahomedan aggression, which, under Maho* 
med of Qnznee, Mahomed Ghori, and Getfgia Khan, ovetiW Per- 
sia, India, and a portion of Northern China : their ingtdsa' abd pto- 
greafiniC^Ma, are separately given or accounted for by <9tfnoae and 
P4hthay&^i< The Panthay account is somewhat mytUeal, and as- 
Mmesi at oaoe the superiority of their rape. The Chinese venion 
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imk Im in mystery^ and ia more in beanng with mppctabd hiBtonnal 
{aoicL They ore as follows : 

Fereion. Oncanpon a time, China ^was aabjectedtoa 
plague of evil q)iTits, who desolated the whole country, and in fact 
pat a «top to the regular course of nature. The sun ceased to shew 
itself, excepting now and then, in obscure and fitful gleams ; and the 
land refused to produce, or yield fruit in due seasson. During this 
calamitous state of affairs, the Emperor ^ dreamed a dream,’ in 
which a form was prominently revealed to him, in the dress of an 
Arab ; but indicating at the same time, every appearance of peace and 
friendly goodwill. Astrologers and experts in such matters, inter- 
preted the Emperor’s dream to signify, that the plague of evil spirits 
would* cease on the appearance of a force of Mahomedan Arabs who 
were well known to be a source of terror to evil spirits and devils of 
every description. The Emperor was convinced, and sent a mission 
direct to the Prophet Mahomed, in ||rhich he begged the assistance of 
a few of the Prophet s followers. Mahomed sent 360 men, who, in 
due time, reached China, By virtue of their presence, the evil spirits 
vanished, and the countrjr was restored to its former prosperity. The 
Arabs were treated with becoming honour, and allowed to settle and 
establish thenoLselves, in the vicinity of the Royal Capital. But in 
course of time their numbers increased to such an extent that the 
Chinese (Government became anxious about its own safety ; and an 
arrangement was effected, by which the Arab population near Pekin 
was broken up, and sent inismall parties to the confines of the Em- 
pire; where they have since established themselves, more or less 
firmly, and in some instances proclaimed their independence. 

** Ohinese Feraion^^ About a thousand years ago, there was a great^ 
rebelUoft in (%iaa, and the Government was in danger. The rwgn- 
ing Severeign at the time was Oung-lo-riiow ; end being in tribulation, 
he sent lot assistance to a certain King, named Razzee or ^ Khazee, 
who ruled over the countries to the Weat of China. A Mahomedan 
contiugeo* of 10,000 men was sent, and with their assistance, the 
reboUion was suppressed, and the services of the contingent dispensed 
But a difficulty now arose, as to the return of tfioi Mahome- 
dans to then? own country. They had been greatly veduced in 
immhers, and their indiaation to stay where they were and settle 
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down in China, was encouraged by reports, which reached them, 
to the effect that a return to their own country was forbidden^ 
owing to long residence abroad, and their pollution as Mahome- 
dans by contact with swine and other abominations, which were 
known to abound in China. The remnant of the contingent was 
finally located in Yunan, and settling down there, became peaceful 
subjects of the Emperor of China, 

“It is to be inferred that the Mahomedan population in Yunan 
was, for some centuries, at least, loyally disposed towards the Chi* 
nese Government; for no particular mention is made of them in 
Chinese History, as far as is known, after their domestication in 
Yunan, until the year 1855, when they rebelled and successfully 
threw off the Chinese yoke. 

“ The rebellion is stated to have originated and been carried out 
in this wise. The Panthays in Yunan had multiplied and become 
a flourishing and distinct community. They preserved their separate 
nationality and customs, but were nevertheless obedient to the Chi- 
nese laws. The Chinese and Tartar officials are said to have 
been oppressive, and the foreign .population was specially marked 
out for the exercise of more than ordinary severity. Their indus- 
trious habits and general aptitude made the Mahomedans profit- 
able subjects ; whil^ it rendered them, at the same time, victims to 
unjust and extortionate masters. Then a feeling of enmity, and 
hate was engendered, with the usual results. The Loosonpboo 
Silver Mines of Yunan wore worked* by Panthays, under the 
superintendence of Chinese officers. On a certain day a dispute^arose 
at the mines, and the miners, exasperated by unjust treatment, had 
recourse to force and murdered every Chinese officer they could find. 
The revolt of the miners, was at once followed by a general armed 
rising of the Panthays throughout Yunan. Being far inferior in num- 
ber to tfie Chinese, they at first took to the woods and mountmn fast- 
nesses, whence they carrie^^on a fierce guerilla warfare. Meeting 
every where with success, they were soon joined by large numbers of 
the neighbanring semi-independent hill tribes of Shans, Kaldiyens,^ 

* The Kak hyena above alluded to are a portion of the vast horde, of 
6in^hoo8» ^hat inhabit the mountainouB districts of Northern Assam, and * 
stretch round the north of Burma into Western China. They extend not only 
all along the Northern Frontier, but dip down Southward wherever the moax^ 
tain ranges lead jhem, and nearly as far south as the latitude of Mandalay. 



180 Frooeedings g/* the Asiatic Society. [Dua 

and others, when they soon extended their operations to the plains, 
and to the siege of large towns ; and the local Grovernment, receiving 
no assistance from Pekin, finally succumbed, the insurgents became 
supreme, and a separate Panthay Government was established with 
its Head Quarters at Tali or Talifoo, then only a city of secondary 
importance, but where the Mahomedan element had always been very 
strong. Feeble attempts have since been made, from time to time, to 
recover the lost Province, by the despatch of Imperial Troops from 
the Capital ; but the Chinese Government has never been able to 
make head against the Panthays ; and the troops sent have generally 
been repulsed, before they could even penetrate within the Yunan 
frontier. 

“ The present Mahomedan Government of Yunan is presided over by 
a military chief styled Sooleman by the Panthays, and Tuwintsen by 
the Chinese. He lias assumed the insignia of Royalty, by fonnal 
instalation on the guddee, and by the exclusive, and prerogative use 
of yellow clothing and appurtenances. This chief or king is assisted by 
four military and four civil ministers, the principal one of whom is 
established at Momein, a large town close to the Shan frontier, west 
of Yunan. There appears to be little departure, in the matter of 
administration, from the old form of Chinese Government, except 
being more military in its character. Taxati8n is extremely light, 
being restricted, as far as can be understood, to a moderate assessment 
on land. 

“ The Panthays are Jlahomedans of the Soonee sect, and pnde them- 
selves on their Arab descent : many of them are able to converse in 
Arabic, and their prayers are all in this language. They have 
mosques or musjids of the true Moslem type, and are fanatical and strict 
in their religious performances ; as far as I have been able to ascertain, 
however, there is no trace of any religious zeal, or motive, as the 
origin or pretext for the present rising of the Panthays against' Chinese 
rule. The Chinese are generally tolerai^ of all religious persuasions, 
and unlikely to cause irritation to the Mahomedans by any interfer- 
ence with their religion. The Buddhist, wherever found, is untrammeled 
by. conventional dogma, and far less imbued with the odiim ihcolo* 
gicum^ or that contemptuous abhorrence of all creeds and customs other 
than his own, than is the case with other natives of the east, of 
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whatever creed or denomination. The dress of the Panthays is in 
accordance, for the most part, with Chinese habit ; though many of them 
cut tlieir hair to a certain length, and allow it to fall back on the nape 
of the neck. They also wear, in many instances, a distinctive turban 
of more ample form than in use amongst Chinese. They are fair, tall, 
and strongly built men : are an interesting race or community of 
people : and after twelve years of absolute government in Yunan, it is 
not improbable that their future independence is secure, 

“ Panthay traders state that, during the past year, an embassy was 
received from the Emperor of China, in which the Imperial Government 
sued for a cessation of hostilities, and volunteered to cede Yunan to 
the Pauthays, provided they would come to terms, and commit no 
further acts of aggression on neighbouring Provinces. The offer it is 
said was indignantly refused, and the Embassy was obliged to return to 
Pekin, without accomplishing its object. 

This, if true, bodes evil to our future intercourse with China through 
Yunan by Railway or otherwise. The trade via Bamo between China 
and upper Burma, amounted in 1854 (the year before the Mahomedan 
insurrection) to half a million of pounds sterling. No caravans from 
Sechuen or other Provinces of China, since the establishment of Ma- 
homedan rule, have passed through Yunan •, and trade by this route has 
almost altogether ceased. But with Yunan alone, a large trade was for- 
merly carried on, and it is hoped that the caravan route, at any • 
rate, may bo shortly rc-opened. It possesses the unusual advantage 
of having been used lor centuries os a line of traffic, and has main- 
tained its vitality hitherto among all the disturbing influences ^ the 
flow and ebb of the Chinese and Burmese power, and is a cogent proof 
of the necessity for interchange of commodities between the respective 
countries. 

An apparent interminable feud has doubtless arisen between theMan- 
chur dynasty, and the Mahomedan population of China which may, pro- 
bably combined with othe^ numerous causes, ultimately end disas- 
trously to that dynasty. How long it will take for the Chinese Govern- 
ment to disintegrate and reappear under a new form ; what effect such 
a change would have on the independent Mahomedan population of the 
Western Provinces ; and whether the change will be brought about by 
them, are questions which may probably affect a future generation, 



1S2 ProcBedings of ths Asiatic Society* [Dec* 

but are nevertlieless fall of interest to neighbouring GhvemmentSf and 
political speculators of the present day,” 

On the proposition of the President, the special thanks of the 
meeting were voted to Col. Fytche. * 

Major Lees exhibited a bronze hoolcah which had been dug up on 
his plantation in Cachar, and was very different from anything now 
used in the province, while in point of manufacture it is far superior to 
any now manufactured there. 

He also read a letter from Messrs. Johnson and Drew of Cash- 
mere, in which the writers announce the proposed establishment of an 
Himalayan Club for collecting, interchanging and publishing scientific 
and general information concerning the Himalayan range. 

The President undertook to refer the letter to council. 

Library. 

The following additions were made to the Library since the last 
meeting in November. 

The names of Donors in capitals. 
l^resentations. 

Progress Report of Forest Administration in the Central Provinces, 
1866-67. — The Government op India. 

« La Gurlande Precieuse des demandes et des Reponses Publice en 
Sanskrit et en Tileckan et Traduite Pour La Premiere Fois en Fran- 
9ais*by Ph. Ed. Foucaux. — The Translator. 

Journal Asiatique, Tome IX.~Thb Asiatic Society op Paris. 
Professional Papers on Indian Engineering, No. 17. — The Editor. 
Sitzungsberichte der Koniglich Bayerischen Akademie der Wissens- 
chaften Zu Munchen, 1866 II. Heft II. HI. and 1867 I. Heft I— IV.— 
The Royal Academy op Sciences op Munich, 

Abhandlungen der Mathe—Physikn. classe der Koniglich ijayeris- 
chen Akademie der Wissenschaften Baq^ XXXVII. Abth. L — The 
Royal Academy of Sciences op Munich. 

Abhandlungen der Histor. classe der Koniglich Bayerischen Aka- 
den^ie der Wissenschaften, Band XXXV. Abth. II.— The Royal 
Academy op Sciences op Munich, p 

, On the relations of Tanalia Philopotanus and Paludpmus with a 
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review of the Cingalese species of the latter genera by H. P. Blanford, 
Esq. F. G. S. — The -Author. 

Ueber die Branchbarkeit dcr in verscliiedenen europaischen Staaton 
verufftfntlicbten Resultate des Recnitinings-Geschaftes zur Beur- 
tlicilang dcs Entwicklungs-und Gesundlicits-Zustandes ihrer Bevol- 
kcriingen von Dr. Th. L. W. Bischoff. — The Author. 

Lat^iifo-’l-ma’firif anctore Abu Mansur Abdolmalik ibn Maliomnied 
ibn Isma’il at Tha’^libi quern librum E Codd. Leyd. et Gotb-Edidit 
r. De. Joug. — The Editor. 

^ Zeitsclirift dcr Deutsclien inorgcnlandiRcbon Oesclcbnft : lieraiis- 
gogoben von den Geschaftiffubrern, Band XXI. Heft III. — Profes • 
son Dr. L. Kreiil. 

indisebe Studicn X. — The Editor. 

Journal of the Iloyal Geological Society of Ireland, Vol. I. pt. 3. — 
The Society. 

Meteorological Report for the Panjaub, 18G6. — The Government 

OF THE PuNJAUB. 

Annual Rej)ort on the '•Administration of the l^engal Presidency 
foot 18G6-G7. — The Government oj' Bengal. 

Report of Native Papers for the week ending the 9tb November, 
18G7. — Babu Rajks dual ala Mitra. 

Rabasya Sandarbha, Vol. IV. pt. 43,— Babu Rajendraeala Mitra. 

JPurcliascd, 

A Treatise on Natural Philosophy by Thomson and Tait, Vol. I. 
The Journal of Sacred Literature, October, 1867. 

The Annals and Magazine of Natural Histoiy, October, 1867. 
Revue des Deux Mondcs 15th S^tember, 1867. 

Revue it Magasin de Zoologie, November, 1867. 

Deutsches Wortcrbuch V — 7 Comptes Rendus, Nos. 10, 11, 12. 
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TJie Initial Coinage of Bengal, — By Edward Thomas, Esq, 

[Heceived December 6th, 1866.' Boprinted from the Journal of the Royal Asia* 
tic Society of Groat Britain and Ireland, Tol. ii. p. I. N. S.] 

Towards the end of August, 1863, an unusually large hoard of 
coins, numbering in all no less than lS,500 pieces of silver, was 
found in the Protected State of Kooch Beh&r, in Northern Bengal, 
the contents of wKich were consigned, in the ordinary payment 
of revenue, to the Imperial Treasury in Calcutta. Advantage was 
wisely sought to be . taken of the possible archaeological interest 
of such% discovery, in selections directed to be made from the 
general bulk to enrich the medal cabinets of the local Mint and the 
Museum of the Asiatic Society of Bengal. The task of selection, and 
with it of inevitably final rejection, was entrusted to B6.bu Rajendra 
LAI Mitra — an experienced scholar in many branches of Sanskrit litera- 
ture, and who, in the absence of more practised Numismatists, cou- 
rageously encountered the novel study and impromptu exposition of 
Semitic Palaeography as practically developed in his own native land 
six centuries ago. The BAbu, after having assiduously completed his 
selectiofls for the G-overaraeniy* was considerate enough to devofe 
himself to renewed and more critical examinations of this mass of 
coined metal, with a view to secure for Colonel C. S. Guthrie (late of 
the Bengal Engineers), any examples of importance that might have 
escaped his earlier investigations. . The result has been that more 
than a thgusand additional specimens have been rescued from the* 
* J. A. S. Bengal, 18G4>, p. 480. 
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Presidency 'Mint crucibles, and now contribute the leading materials 
for the subjoined monograph. 

An autumnal fall of a river hank, not far removed ffom the tradi- 
tional capital of Kunteswar Raja, a king of mark in provincial 
annals,* disclosed to modem eyes the hidden treasure pf some credu- 
lous mortal who, in olden time, entrasted his wealth to the keeping of 
an alluvial soil, carefully stored atid secured in brass vessels specially 
constructed for the^rpose, but destined to contribute undesignedly 
to an alien inheritfflle, and a disentombment at a period much pos- 
terior to that contemplated by its depositor. This accumulation, so 
singular in its numerical amount, is not the less remarkable in the 
details of its component elements — whether as regards the, so to say, 
newness and sharpness of outline of the majority of the pieces them- 
selves, the peculiarly local character of the whole collection, or its 
extremely limited range in point of tinae. It may be said to embrace 
compactly the records of ten kings, ten mint cities, and to represent 
107 years of the annals of th^ country. The date of its inhumation 
.may be fixed, almost with prec^ion, towards the end of the eighth 
century a. h., or the fourteenth century a. n. A very limited pro- 
portion of the-entire aggregation was contributed by external curren- 
cies, and the imperial metropolis of Dehli alone intervenes to disturb 
the purely indigenous issues, and that merely to the extent of less 
than 150 out of the 13,500 otherwise unmixed produce of Bengal 
Mints. t 

The exclusively home characteristics of the great majority of the 
collection are enlivened by the occasional intrusion of mementoes of 

* Col. J. 0. Haughton, to whom we are mainly indebted for the knowledge ofthia 
trouvaille^ has been so obliging as to furnish me with some interesting details 
of the site of discovery and illnstratigns of the neighbouring localities. 
Col. Hanghton writes : — “ The place where the coin was found ia about three 
miles S. W. of Doenhatta, not far from the Temple of Kunteswaree (or Komit- 
Bswarec) on the banks of the river Dhurla^Near to this temple is‘ a place 
called Gosaiu Moraee, a short distance from which are the ruins of Kuntesur 
Eaja’s capital, called Knnteswaree-Pat, consisting of a mound of considerable 
extent, which has been surrounded with sevornl ditches and walls, which are 
again protected at the distance of a mile or two by enormous mounds of nearly 
100 feet high. The brass vessels, in which the treasure was deposited, were 
ordinary brass lotahs, to which the top or lip had not been fixed, but in lieu 
thereof the vessels were covered by canister tops, secured by an iron sjpike 
• passing from side to side.'* 

t I wish to explain the reservations, I make in thus stating this total below 
that given in Eajendra Lil’s list of 150 coins of seven Dehli kings (J. A. S. B., 
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imperial re-assertions, and numismatic contributions from other inde- 
pendent sources aid in the casual illustration of the varying political 
conditions of t^Re province, and of the relations maintained from time 
to tirife between the too-independent governors-of a distant principali- 
ty and their liege suzerains at DehlL 

Muhammadan writers have incidentally preserved a record of the 
fact, that on the first entry of their armies mto Bengal, ‘ they found an 
exclusive cowrie or shell currency, assisted possibly by bullion in the 
larger payments, but associated with no coined nmney of any descrip- 
tion a heritage of primitive barter, indeed, which survived undis- 


Soptembor, 1864, p. 481). In tho first piaoe, I greatly mistrust the reading of 
the sixth king’s title. Muhauiinad bin Tiighlak was called Fakhi-vd-iUn Junah 
in his youth only ; on his first ^i^ission to tho Dakhin in 721 a. h , the higher 
title of UlnAjh Kh<m was conferred Upon him by his father, but from the date 
of bis accession to the throne of Hindustan, he contented himself with the use 
of his simple name and patjronymic ; no longer tho “ glory of the faith,” he 

was the far more humble (3^^^ 9 conventional 

aJJj (Zia-i-Barnf, Calcutta edit., p. 196)j both of which 

were so persistently copied by the indepex||j^ent Bengal Sultans, Certainly no 
such title as occurs on any of the spooimeus of the Kooch Bahdr 

collection, that tho Babu has selected for Col. Guthrie, with the exception of 
those bearing the names of Fakr-ud-din Mjuhdrak Shdh, 

The second question of tho altogether improbable intrusion of coins of 
Muhammad Adil Shah (“ new type ”) I must meet in a more direct way, by 
assigning thj supposed examples of his money to the potentat^i-om whose mints 
they really came, that is, Ikhtidr-ud-din Ghazi Shah (No. 7, infra), giving a, 
diflereuoo in tho age of tho two kings, as far as their epochs affect the probable 
date of the ooncealinont of this trouvaille, of more than two-centuries (753 a.h, 
against 960 a.h.).<* Tho Babu has himself discovered his early error of making 
Shama-ud-din Firuz, one of the Dehlt Vathans (as reported in the local news- 
papers), and transferred him, in the printed proceedings in tho Asiatic Society 
of Bengal, to an anomalous position at the end of the Bengal Pathans (p, 4-H3), 
while omitting to deduct him from tho total number of “ eiyht Dolili Pathans-,” 
which reckoning has been allowed to stand at p. 480, In the matter of date, 
we arc not informed why this king should be assigned to a.d. 1491, instead of to 
tho true 1320 A-H^ which histoiy cl&ims for him. 

* Minh4j-ul-Ser6j, who was resident in Lakhnauti in A H. 641, writes 

a)\jj ^ ^ 

Tabak4t-i-Nlsiri, p. 149, Calcutta printed edition (1864). Ibn Batutah gives 
an account of the collection of tho cowrie shells in the Mnldivo Islands, from 
whence they were exported to Bengal in exchange for rioe y the gradational 

quantities and' values are detailed as follows : 100 cowries. 700- 

• 

« The title of Mohammed bin Togblak on the specimens in the Sootety’a 
cabinet is*«Ij| ^ and tho coin which was first taken for that 

ef Adil Shah has on it* Ikhtiaf nddin Ghdzi Bj>, 
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tarbed in many of the out-lying districts up to the early part of the 
present century. The consistent adlierence of the people to this simple 
medium of exchange, fifoes far to explain an enigma reftntly adverted 
to’* in my paper on the identity of Krananda as to the generftl ab- 
sence of all Bpecimens of money of high antiquity within certain limits 
northward of the seaboard, and may serve to reconcile the anomaly of 
conterminous nationalities appearing in such different degrees of 
advancement when tried by similar isolated tests of local habitudes. 
For the rest, tlie ^nas of IsMm clearly brought with them into 
Bengal what modern civilization deems a fiscal necessity — a scheme 
of national coinage ; and the present enquiry is concerned to determine 
when and in what form the conquerors applied the theory and prac- 
tice they themselves as yet but imperfectljr realized. 

When Muhammad bin S4m had so far consolidated his early suc- 
cesses in India, into a design of permanent occupancy, leaving a 
viceroy and generalissimo in DeUi, in the person of Kutb-ud-dfn 
Aibek, while his own court was still held at Ghazni, the scattered 
subordinate commanders each Bqfight to extend the frontiers ^ the 
faith beyond the limits already acquired ; in pursuance of this accepted 
mission, Muhammad Bakhtiir Khilji, Sipahsdldr in Oude, in a, h. 599, 
pushed his forces southward, and expelled, with but little effort, the 
ancient Hindu dynasty of Nnddeah, superseding that city as the 
, capital, and transferring the future metropolis of Bengal to the prox- 
imate site of Lakhnauti, where he ruled undisturbed by higher 
authority, till his own career was prematurely cut short in a. h. 602. 

— 12, 000. 100,000, four hmids were ostimated as worth one gold 

din dr ; but the rate of exchange varied considerably, so that oooasionallj a 
dind/f would purchase as many as twelve hicstus, or twelve lakhs of cowries I 
(Fi enoh edit , iv., p. 121. Lee’s Translation, p. 178.) Sir Henry Elliot men- 
tiona that “ in India, in 1740, a rupee exchanged for 2,400 cowries ; in 1766, 
for 2,560 cowries ; and (1846) as many as 6,600 could be obtained for a rupee.*' 
— Glossary of Indian Terms, p. 373. They were estimated in the currency 
Bchejne of 1833 at 6,400 per rupee. — ^Prinsep’s U. T., p. 2, Major Bennell, 
who was in Silhet in 1767-8, spewing of ’the oovrrie money, remarks: “I 
found no other ourrenoy of any ^nd in the country ; and upon an occasion, 
when an increase in the revenue of the province was enforced, several boat loads 
(not less than 50 tons each) were collected and sent down the Burrampooter to 
Dacca.*’ As late as 1801 the revenues of the British district of Silhet were 
.oolldcted in cowries, which was also the general medium of all pecuniary trans* 
actions, and a considerable expense was then incurred by Govemmeift in effect- 
ing their conversion into bullion.’* — Hamilton’s Hindostan, Lemdon, 1820, i. 
p. 106. * J. B. A. S., Tol. i., K. S., p. 473-4. 
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Goneideringthe then existing time-honotlred system of valnations by 
shells, — which would certainly not invite a hasty isstle of coin,— 
Muhammad BSikhtiar’s acknowledged subordination to Kutb-ud-dfn, 
who, so far as can be seen, uttered no money in his own name, it may 
fairly be inferred that if a single piece was produced, it formed a 
part only of an occasional, or special, Medallic mintage constituting a 
sort of numismatic Fatah-n&mah, or assertion and declaration of 
conquest and supremacy alone, and designedly avoiding any needless 
interference with the fixed trade by adventitious fiionetary complica- 
tions, which so unprogressive a race as the Hindus would naturally 
be slow to appreciate. 

Similar motives may be taken to have prevailed in the noiih, where 
the least possible change was made in the established cun*cncy of the 
country, extending, indeed, to a mere substitution of names in the 
vernacular character on the coin, which was allowed to retain the 
typical Bull and Horseman” device of Prithvi R^ja and his prede- 
cessors. The pieces themselves, designated from their place of mint- 
age ^ili-walas,^ were composed of a fixture of silver and copper in 
intentionally graduated proportions, but of the one fixed weight of 
thirty- two ratis, or the measure of the old Parana of silver of Mann’s 
day. Progressive modifications were effected ifi the types and legends 
of these coins, but no systematic reconstruction of the circulating 
media took place until the reign of Altamsh ; who, however, left the 
existing currencies undisturbed, as the basis for the introduction of the 
larger and more valuable and exclusively silver popularly known 
in after times as the Tankahj'^ a standard which may also be supposed 

* The name is written J| in Kutb-nd-din Aibek’s inscription on 

tbo nifcque at Debli. (Prinsep’s Essajs, i. 327). The T^j-ul-Maisir and 
other native authorities give the word as Hasan Nizami, the author 

of the former work, mentions that Knbdchali, ruler of Sind, sent Ids son with an 
offering IdO laks of Oehli-wals to Altamsh, and no less than 500 Idks of the 
same description of coin were eventuallj found in Kubachah’s treasury, many of 
which were probably struck in his own mints. (See Ariana Antiqna, pi. xx., 
fig. 19 ; J. A S. B., iv,, pi. 37, tigs> 28, 29, 47 j and Prinsop’s Essays, i., pi. xxvi., 
figs. 28, 29i 47.) 

t Erskine derives this name from the Chagatai Tfirki word, tmuj, ** white.*' 
(History of India nuder B4ber. London, 1854, vol. i.p. 546). Yullers gives a 

tenuis, suff. Ibn Batutah carefully preserves the orthography as d£iJ, 

different and clearly preferable derivation in d£Jj (fort. ex. g. 

B. and 
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to have followed traditional weights in the contents assigned (o it, as 
the 96 rati-piece modem ideas would identify with the Tolah ; or it 
may possibly have been originated as a new 100 rati coin, a decimal 
innovation on the primitive Hindu reckoning by fours, a point® which 
remains to be deterinked by the correct ascertainment of the normal 
weight of the rati, which is still a debated question. My own results, 
obtained from comparative Numismatic data of various ages, point to 
1.76 grains,* while General Cunningham adheres to the higher 
figures of 1.8229 ^ains.f 

* J. A. S. Bengal, 1865, p. 25, and Numismatic Chronicle. Vol iv., N. S. p. 
131, March, 1864. 

f General Cunningham's deductions are founded on the following estimates : 
— " I have been collecting materials for the sapie subject [Indian Weights] for 
nearly twenty years, and I have made many curious discoveries. I aoo tliat Mr. 
Thomas quotes Sir William Jones as fixing the weight of the Krishnala, or 
Bati seed, at l-^^^ grain ; but I am satisfied that this^is a simple misprint of 
Jones’s manuscript for 1 J or 1*833 grain, which is as nearly as possible the 
averse weight of thousands of seeds which I have tested. The groat unit of 
mediroval and modern times is the tdka of not less than 145 grains, of which six 
make the chha4dkaj or chhatak^ equal to 870 grains, or nearly two onncjafl ; and 
100 make the sataka, or scr, the derivation being saUtdka, or 100 tdkm^ For 
convenience I have taken, in all my calculations, the mti seed at 1*8220 grain. 
Then 80 ratis or 145*832 was the weight of the temgka of copper, and also of the 
golden swjarna^ which multiplied by six gives 874.99 grains, or exactly two 
ounces for the chha-tdka or chhatak.” — ^J. A. S. Bengal, 1865, page 46. 

Mr. N. S, Maskelyno, ofthe Mineral Department, British Museum, ^ho, some 
timeago, entered into an elaborate series of comparisons of Oriental weights, with 
a view to determine the identity of ono of our most celebrated Indian diamonds, 
has been so obliging as to draw up for me the following memorandum, exhibiting 
the bearing of an entirely independent set of data upon the question under review, 
the true weight of the Indian Rceti. Tho value of this contribution in itself, 
and the difficulty of doing justice to it in an abstract, must plead my excuse for 
printing it in extonso in this place ^ 

I shall confine my answer to your question about the rati to tho estimate of it, 
as derived from the MishkAl. The other channel of enquiry, that namely of 
Hindoo metrology and numismatics, is too complicaiod, and so far as I have 
been able to follow it, too unsatisfactory in its results, to justify my urging any 
arguments derived from it. Indeed, the oscillations in the currencies, flid onr 
knowing so few very fine coins of reigns before Shir Shah, of critical value, make 
this branch of tho subject almost unapproachable to ono who is not an Oriental 
scholar. I would premise, however, that I do not believe very aoouri^te results 
are to be obtained solely from the weights of coins, except in the few cases where, 
as in the coins of Akbar, or of Abd-el-Malek ben Merwan, we have some literary 
statements about them. Nor can you got any result from woighiug carob beans 
to determine the carat, or abrus seeds to determine tho rati, I wqjghed, long 
ago, hundreds of ratis, that Dr. Daubeny lent me, with an average of 1 .694 
troy grains. Sir William Jones found, I believe, one of 1.318, and ProfesseJp 
Tyilson, I think, another value again. They vary according to fhe soil and climate 
they are grown in, and tho time and atmosphere they Imve been kept in. 

My investigation of the rati originated in a desire to determine ivhether the 
diamond, now the Queen’s, was the same that*^ Baber records as having been 
given to Humayfiu at the taking of Agra, after the battle of Paniput, and which 
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However, these silver coins of Altamsh, let their primary static 
ideal have been based upon a duplication of the dirhams of Ghazni, 


had ondb bolongod to Ala-ed-dm (Khilji). I also was lod to snppose that the 
diamond Tavernier saw at the Court of Aurnngzebo was tho same, and that he 
had confounded i£ with one that Meer Jnmia gave to Shah Jehan, and that had 
been recently found at Golconda. I would hero observe that Tavernier’s weights 
can be very little trusted j I can give you my reasons for this assei*tion, if you 
wish for them. 

Jiaber, in his memoirs, says the weight of Huniayun’s diamond was about 8 
nnshkdls. In his description of India, he gives tho following ratios of tho 
weights in use there : — 

8 ratis = 1 mfishah. 

32 „ = 4i „ =1 Tang (Tank). 

40 „ = 5 „ = = = 1 mishkal. 

96 „ = 12 ^ == = = 1 Tola. 

Jewels and precious stones being estimated by the tang. Furthermore he states 
14 tolas = 1 sir, 40 sirs = 1 mflu etc. Thus, then, the 8 mishkals would be 
320 ratis. 

Tavernier says the diamond ho saw weighed 319J mtis. Tho Koh-i-Nhi-, in 
1851 (and, 1 believe, in Baber’s day also), weighed 589.5 grains troy. The 
theory that it was Ala-od din’s diamond, would demand — 

• a mishkdl (8) weight of 73.7 grains, 
a tola (3^) „ 176.85 „ 

a tank (10) „ 68.95 „ 

a m^ha (40) „ 14.745 „ 

a rati (320 of 8 to the masha) 1.8425 „ 

(240 of 6 ) 2.533 „ 

. Now, as to the mishkdl — tho Mahommadan writers speak of it as not having 
altered from tho days of the Prophet. Doubtless, it has been a pretty perma- 
nent weight, and very likely, in Makrizi’s time, was but slightly various in 
diliorent places. At present, tho following table represents tho difieront mishkals, 
so far as I have been able to ascertain them. 

The gold and silver mishkal of Bassorah = 1^ dirham =72 grains. 

The „ „ mussal or mishkal of (lajnroon (71,75 miscals 

= 100 mahmoudias = 5136 grains) 

Tho gold and silver miscal of ifoc/ia = 24 carats = 24yJ]f vakya 
(of 480 grains, nearly) 


= 71.6. 


— 72 

That of Brnhi/re = of a maund of 53784 grains = 74.7 i, 

Tho metical of Aleppo and Algiers =73 „ 

The „ oi Tripoli • =73.6 ,, 

In Peimm, the demi mishkdl = of tho batman of Chessay 

(of 8871 grains) A =73.96 ,, 

Tho taurid batman and mishkAl = half tho above j 

Tho mishkdl corresponding to the (^) dirhain used for gold and 

silvoi^ in Persia =74.5 ,, 

The abbasi corresponding to 1 mishkal, Marsden says =72 „ 

Tho modem debased mishkfi-l of Bokhara =71 „ 

Bdber, in speaking of tho mishk&l, may either mean his own Bokharan mishkal, 
or, as seems more probable, the current mishkal as existing at that time in India, ^ 
in short, the ** Indian or Syrian mishk&l ’* of tho Mahommadan ■\yriters — which ^ 
was the Greek mishkdl + 2 kirats. The modem debased mishk&l of Bokhara, 
we may leave out of our comparisons. It is surely a degraded weight in«a 
country that has undergone an eclipse. 

The old Greek Dinar ’* is of course tho Byzant, or solidus aureus — the 
douariiu of Byzantium. It was nominally coined 72 to tho Boman lb. The 
Byzantiaii Roman lb. in the British Museum woSgha 4995 grains, so the solidus 
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or, as is more probable, elaborated out of the elements of ancient 

was nomrmnoMy coined at 69.4 grains. It really issued fnom the mint at a 
maximum weight of 68 (a very few of the most finely preserved coins reaching 
this amount). Now taking Makri^i’s statement that the mishk&l was 2^ kirats, 
and that of the Ayin-i-Al^bori that the Greek mishk^l was 2 kirats less than this ; 
we find the weight of the mishkAl = 68+ = 7 4.18 grains troy Again, Mak- 
rizi mentions that Abdel-malek-ben-Morwah coined dinars and dirhams in the 
ratios of 21^ kirats : 15 kirats. Now this Caliph’s gold coins in the British Mu- 
seum (in a very fine state of preservation), weigh 66.6 grains, and his silver, also 
well preserved, 44.5. Taking the former as coined at 67, we have the ratio : 

Dinar: Dirham = 21 J: 16 = 67: 46.2, 

Which latter gives a probable weight for the dirham as originally coined. (In 
Makrizi’s time the ratio was dinar : dirham = 10 : 7 = 21 .75 : 15.22 ; or supposing 
the gold coin unchanged at 67, the silver dirham would become 46.88). Then, 
as the ratio of the dinar (or gold mishkM) to themishk&l weight =:21f : 24, wo 
have for the mishkAl weight a value of 73.93 grains. 

These two values, thus severally adduced from SifFerent data — viz., 74,18 and 
73.93 — sufficiently nearly accord to justify, 1 4hink, our striking the balance 
between them, and declaring of the ancient mishkdl — (“ the Syrian or Indian 
mishkfi.1 ”) to have been very nearly 74 grains. Honco the kirats would be 3.133 
grains, troy. The modem carat varies from 3.15 } the modern Indian carat to 
3.28, the old French carat (made this probably to be an aliquot part of the old 
French ounce). The English carat = 3.168 ; the Hamburgh = S.liTS, and the 
Portuguese = 3.171. 

The above value of tho mishk41 accords extremely well with my theory about 
the diamond. • 

That the “ Greek Dinar** of Makrizi was tho Sassanian gold is not at all 
likely, although the silver dirham was, no doubt, originally derived from the 
Sassanian drachma. Of the few gold pieces of Sassanian coinage, the one in th^ 
Museum, of Ardoshir I., weighs now 65,5, and could not have been coined at 
less than 66.6 grains — which would give a mishk&l of 72,04. But under the 
Sassanidm, the gold coinage was quite exceptional, and was not large onough to 
have formed the basis of the monetary system of the Caliphs, which was 
professedly founded on Greek coins, current. 

As to the Bokharan misbkal of Baber’s time, how are we to arrive at it ? 
You — and if you can’t, who can ? — are able to make little firm ground out of the 
weights of Sassanian, or Ghasnavid coins — nor will the coins of the Ayuhite, 
Mamluke and Mamluke Bahrite Caliphs (of which I have weighed scores), 
give any much more reliable units on which to base tho history of the progress 
of change in the miehkfl,!. Tffe limits of its variation in modern times seem 
to have lain between 74.5 and 72 troy grains ; I believe 74 as a near as possible its 
true original weight, the weight of the Syrian and of tho Indian mishk^l. This 
would give the rati on the goldsmith’s standard of 8 to the masha, and 49 to the 
mishk^l, OB 1.85 grains, and the limits of this rati would be 1.862 and 1.80« 
The value of the jeweller’s rati (6 to the mashi) would be for the 74 grain 
misbkM 2.47 grains, and its limits would bo 2.483 and 2.40. 

That Biber's and Humayfin’s now worn and dilapidated coins of 7l and 71.6 
grains were mishkAls, is not improbable ; but they certainly were not coined at 
less than 74 grains. 

Without entering into the Indian numismatioal question, 1 may remind you of 
Tuglak’s coin of 174 grains (one in the British Museum = 172.25), probably 
coined at 176 hr 176 j a fair weight of issue for a coin nominally of some 177 or 
178 grains. These coins, I believe, you consider to represent the tola. A tola 
of 177.6 would accord on the ratios of Bdber*s tablo with a mishk&l of 74 grains. 
1 am strongly tempted to enter further into this question of the ponderary 
systems of India, but I am warned by your own able papers of the difficulties 
in the path of one who deals only in translations and in the weight of coins. 

24th Nov., 1865. , % 
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Indian ^Metrology — may be quoted in their surviving integrity of 
weight and design, as having furnished the prototypes of a long line 
of sequent Dehli mintages, and thus contributing the manifest intro- 
ductory- model of all Bengal coinages.* 

The artistic merits of the produce of the southern mints, though 
superior in the eaaly copies to the crude introductory issues of Al- 
tamsh, seldom compete with the contemporary design or execution of 
the Dehli die-cutters, and soon merge into their own provincialisms, 
which are progressively exaggerated ill the repetition, until, at last, 
what with the imperfection of the model, the progressive conventional 


* There three are varieties' of Altamsh’s silver coinage, all showing more or 
less the imperfection of the training of the Indian artists in the reproduction of 
the official alphabet of their conquerors. The designs of these pieces were clear- 
ly taken from the old Ghazni model of Muhammad bin Sam’s Dirhams and 
Dinars, and the indeterminate form of the device itself would seem to indicate 
that they mark the initial effort of the new Muhammadan silver currency which 
so soon fixed itself into one unvarying typo, and retained its crude and unim- 
proved lettering for upwards of a century, till Muhammad bin Tughlak inaugu- 
rated hia reign by the issue of those choice specimens of the Moneyer’s art 
which stand without compeers in the Dehli series. 

No. 1, Silver. Size, vii. ; weight, ir>2 5. Supposed to have been struck on 
the receipt of the recognition of the Khalif of Baghdad in 626 a. h. 

Obverse : square area, with double lines, within a circle. 

Legend, aJLI( aJJ| ej] Jf 

Reverse : Square area, with double lines, within a circle. 

Legend, 

No. 2, Silver, Size, viii ; weight, 168.5. Date, 630 a. h. 

Obverse ; Square area, with double lines, 

Legend, j UioJl J/( (jlLLJf | 

jwsli cjlkLiJl Jj| I 

Reverse : Circular area. 

Legend, 4U| AUi Jll 1 

Margin, 

Mr. Baylef notices tte occasional change of the name of the piece to the 
generic I ad well as the ignorant eubstitation of U fnr 

the Khalif’s tme title. J. A. S. B., 1862, p. 207. Col. Guthrie’s coin (Type 
No. 2) discloses a similar error. 

Legend, 

Margin, 

No. 8, Silver. Size, viii. ; weight, 163,5 

Obverse, as No. 2, but the square area is enclosed in a circle. 

Reverse : Square area enclosed within a circle, identical with the obrerse 
design. 

• 2 • 
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lism of the designers, and the ignorance and cnide mechanical imita- 
tion of the engravers, their legends become mere semblances of intelli- 
gible writing, and, as the plates wilf show, like Persian shikastah, 
easy to read when one can divine what is intended, bnt for aifything 
like precision in obscure and nearly obliterated margins, a very un- 
tmst worthy basis for the search after exact results.# 

The different mints each followed its own traditions, and the school 
of art stood generally at a higher level in the eastern section of the 
kingdom, especially when Sondrgaon was held by its own independent 
rulers. The lowest scale of die execution, exemplified in the present 
series, was reserved for the capital of the united provinces under the 
kingship of Sikandar (No. 23 infra). The numismatic innovations 
of Muhammad bin Tughlak, were felt and copied in the south, espe- 
cially in the reproduction of the titular legends, but his own coins 
struck at the “ city’* — ^he would not call it capital — of Lakhnauti, 
evince the haste and carelessness of a temporary sojourn, and still 
worse, the hand of a local artist, all which short-comings may be 
forgiven to a monarch who in his own imperial metropolis had raised 
the standard of the beauties of Arabic writing, as applied to coin 
legends, to a position it had never before attained, and which later 
improved appliances have seldom succeeded in equalling. 

The Bengal SultdnB,*mere imitators at first, were original in their 
later developments of coin illumination, and the issues of the fully 
independent kings exhibit a commendable variety of patterns in the 
die devices, damaged and restricted, however, in the general effect by 
the pervading coarseness and imperfection of the forms of the letters. 
Then, again, the tenor of the inscriptions is usually of independent 
conception, especially in the refusal to adopt the ever recurring 
kalimahj and in the suggestive mutations of titles assigned to the 
lieutenants of the prophet on earth, whose names they did not care to 
learn. So also was their elaboration of the titular adjuncts of the 
four Imdms uninfluenced by northern formula ; many of which con- 
ventionalisms survived for centuries, till Shir Shdh, in the chances of 
conquest, incorporated them into the coinage of Hindustan, during the 
exile of the temporarily vanquished Humdydn. 

Tlie standard of the Bengal coinage was necessarily, like. the pieces 
themselves, a mere imitation of imperial mint quantities, and the 



11 


l867.] Tlie luiticil Coinage of Bengal, 

early issues will bo seen to follow closely upon the proper amount 
in weight contemplated in the Dehli prototypes ; but one of the curious 
results the Kooch Behdr collective find determines is, that though the 
first hings on the list clearly put forth money of full measure, their 
pieces were, in most c§ses, subjected to a well understood Indian 
process of boring-out, or reduction to the exact weight to which we 
must suppose subsequent kings lowered the legal standard of their 
money, so that, although some of the silver pieces of Kai K^ds and 
Firuz have escaped the debaser’s eye, and preserve the completenws of 
their original issue denomination,* the great majority of the older 
coins have been brought down to the subsequent local standard of 
166 grains, at which figure, in troy grains, the bulk of the hoard 
ranges ; or, in more marked terms, 166 grains is the precise weight of 
the majority of the very latest and beat preserved specimens, which 
must have been consigned to their recent place of concealment when 
very fresh from mints but little removed from the residence of the 
accumulator of the treasure, and bo held to represent coin which 
could scarcely have changed hands. 

The intrinsic value of the money. of these sovereigns follows next in 
the order of the enquiry. This department of fiscal administration 
might naturally have been expected to have been subject to but limited 
check or control, when regulated by the uncertain processes of 
Oriental metallurgy ; but, in practice, it will be seen that some of the 
native Mint-masters were able to secure a very high standard of 
purity, and, what is more remarkable, to maintain a singularly uniform 
scale in the rate of alloy. In the case of the imperial coins subjected 
to assay in Calcutta, specimens spreading over, and in so far, represen- 
ting a sequent eighty years of the issues of the northern metropolis, 
vary only to the extent of six grains in the thousand, or 0.6 per cent. 
As the DehH coinage proves superior, in point of weight, to the sou- 
thern standard, so also does it retain a higher degree of purity ; the 
990 and 996 of silver to the test total of 1,000 grains, sinks, in the earliest 
examples of the Bengal mintages, to 989, from which figures it expe- 
riences a temporary rise, in possibly exceptional cases, under Bahddur 
Sh&h, who may be supposed to have brought down, with his reinstitu- 
ted honours and the coined treasure so lavishly bestowed upon him by 
Muhammad bin Tughlak, on his restoration to the government of 
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Sondrgaon, certain implied responsibilities for the equity and fulness 
of his currencies ; while in the subsequent irregularly descending scale, 
Azam Shdh’s oflScials arrived at the most unblushing effort of debase- 
ment, in the reduction of silver to 962 grains. Among other •unex- 
pected items for which the aid of modem science may be credited, is 
the support which the intrinsic contents of the eiToneously-classed coins 
of Adil Shdh:, under native interpretation, lend to the correctness of 
the revised attribution of the pieces themselves suggested by the criti- 
cal terms of their own legends, in the manifest identity of their assay 
touch with the associate coins of the lower empire of India. 

Colonel Guthrie has furnished me with the following data, concern- 
ing the assay of the various coins composing the Kooch Bah^r 
hoard : — When the Bengal Asiatic Society made their selection of 
coins from the trove, they set apart four of each description for the 
Mint, two being for special assay, two for the Mint collection. The 
result of the assay was as follo\^ (1,000 represents absolute purity) 


DEHLI COINS. 

1. Balban (a. H. 664) ... 990 and 996 

2. Kai Kob^id (a,h. 685) 990 and 996 

3. Ghi&s-nd-din Tnghlak (a. h. 720) 

990. 

4. Adil Sbdh \i.e, Gh4zi of 

Bengal, a.h. 751] 989. 


BENGAL COINS. 

1. Sbams-nd-din Firoz 989 

2. Bahadur Shah 988 and 993 

8. Mubdrak Shah 987 

4, Ilids Shah (Ist type) 989 j (2nd) 

982 ; (3rd) 988. 

6. Sikandar Shah (return lost), 

6. Azam Shah (Ist type) 981 j (2nd) 
989 ; (3rd) 1&62 ; (4th) 977 ; 
(5th) 985. 


A question that has frequently puzzled both Oriental and European 
commentators on the history of India, has been the intrinsic value of 
the current coin at the various epochs referred to, so that the most 
exact numerical specifications conveyed but a vague notion of the 
sterling sum contemplated in the recital by any given author. Numis- 
matists have been for long past in a position to assert that the Dehli 
Tankah contained absolutely 173 grains, which would presuppose a 
theoretical issue weight of 174 or 175 grains, and a touch bf nearly 
pure silver ; but assuming this specific coin to have been a white or 
real “ Tankah of Silver” ACi3) a doubt necessarily remained as to 
what was to be understood by the alternative black Tankah 
N'iz&m-ud-din Ahmad, in his Tabak^t-i-Akbari, seems to assign the 
introduction of these black Tankahs to Muhammad hin Tnghlak, who 
notoriously depreciated the currency to a large extent, before he re- 
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sorted to the extreme measure of a forced currency, though, it may be 
doubted whether any such depreciation would have been thought of, 
even if there had been time to effect the conversion, at the very com- 
menceftient of his reign, to which period Nizdm-ud-din attributes the 
issue of these pieces, in the apparent desire of explaining the bare 
possibility of the possession of such numerical amounts as are stated to 
have been squandered in largesses by the newly-enthroned monarch. 
However, the real debasement of the coin need not have extended much 
beyond the point indicated by the superficial aspect of his own Bengal 
mintages, and Azam Shah’s coins of the same locality probably exceed 
that accusatory measure of debasement ; while, on the other hand, 
Muhammad bin Tughlak, on reverting to specie currencies, after his 
futile trial of copper tokens, seems to have aimed at a restoration of 
the ancient purity of metal in his metropolitan issues, as I can quote 
a coin of his produced by the Dehli Mint in a. h. 734, which has 
every outward appearance of the component elements of unalloyed 
silver, and equally retains the fair average weight of 168 grains.* 
All these evidences would seem to imply that tlie Bengal ratio of 
purity was intentionally lower, and Xhat a very slight addition to the 
recognised alloy would bring the local fairly within the cate- 

gory of black Tankahs. Such a supposition of the inferiority of the 
coinages of the southern kingdom appears to be curiously illustrated 
by Baber’s mentioning that, in a. n. 932, a portion of the revenues of 
the district of Tirhut, a sort of border-land of his kingdom, which did 
not extend over Bengal, was payable in Tanhah Nukrali^ and the 
larger remainder in Tankah Sidh,^ an exceptional association of cur - 


* This coin is similar, but not iUentical in i^s legends with the gold pieoe^ 
^No. 84, of 736 a. h., p. 50 Pathan Saltans. The following are the insoriptioixs : 

Olverse— \jfiSL)\ j yliJf aJL/| j 

• Reverse — 

Margin — AjUju-mij jftX) 

t B4ber has left an interesting account of the revenues of his newly-acquired 
kingdom in India, as estimated after the battle of Panipat, in A. H. 932, to the 
effect that “ the countries from Bhfra to Bah4r which are now under my domi- 
nion yield a revenue of 52 krores ** of Tankahs. In the detail of the returns 
from different provinces, Tirhdt is noticed as Tribute (Khidmatdna) of the 
Tirhiiti Eajinh 260,000 tmkdh n'Cikrahy and 2,750,000 tamhih sidh. Willikm 
Brskine, History of India under Baber and Hum4yun, London, 1854, vol, i., p. 
640. Bee also Leyden’s Memoirs of B4ber, London, 1826, p. 334.. 
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rencies in ^ given locality, which can scarcely "be explained in a more 
simple and reasonable manner than by assuming the lower description 
of the conventional estimate piece to have been concurrent with a 
better description of the same coin, constituting the prevailing and 
authorized revenue standard of the northern portions of the conquer- 
ing Moghul’s Indian dominions. 

Another important element of all currency questions is the relative 
rate of exchange of the precious metals inter se. And this is a divi - 
sion of the enquiry of peculiar significance at the present moment, 
when Her Majesty’s Government are under pressure by the European 
interest to introduce gold as a legal tender at a fixe(^ and permanent 
rate, or, in effect, to supersede the existing silver standard, the single 
and incontestable measure of value, in which all modern obligations 
have been contracted, and a metal, whose present market price is, in 
all human probability, less liable to be affected by over production 
than that of gold : the bullion value of which latter had already begun 
to decline in the Bazars of India, simultaneously with the arrival of 
the first fruits of Australian mining. 

If the contemplated authoritative revolution in the established cur- 
rency had to be applied to a fully civilized people, there might be 
less objection to this pre^fure experiment ; but to disturb the deal- 
- ings of an empire, peopled by races of extreme fixity of ideas, to give 
advantages to the crafty few, to the detriment of the mass of the un- 
lettered population, is scarcely justified by the exigencies of British 
trade, and India’s well-wishers may fairly advance a mild protest 
against hasty legislation, and claim for a subject and but little under- 
stood Nationality, some consideration before the ruling power forces on 
their unprepared minds the advanced commercial tenets of the cities of 
London and Liverpool. • . * 

The ordinary rate of exchange of silver against gold in Marco Polo’s 
time (1271-91 a. d.),’*' may be inferred to have been eight to one ; 

* The Province of Kaea-IAN. For money they employ the white porcelain 
shell found in the sea, and these they also wear ae ornaments about their necks. 
Eighty of the shells are equal in value to a saggio of silver, or two Venetian 
groats, and eight saggi of good silver to one of pure gold.” Chap, xxxiz. 

The Province of Karazan. “ Gold is found in the rivers, both in small 
pbrtioles and in lumps ; and there are also veins of it in the mountains. In 
^ cx>iu3equeuce of the large quantity obtained, they give a Baggio of gold for six 
Baggi of silver. They likewise use the before-mentioned porcelain shells in 
currency, which, however, are not found in this part of the world, but are 
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though exceptional cases are mentioned in localities within the reach of 
Indian traders, where the ratios of six to one and five to one severally 
obtained. 

Ibn •Batutah, in the middle of the fourteenth century, when 
he was, so to say, resident and domesticated in India, reports the 
relative values of the metals as eight to one.**^ 

brought from India.” — Chap. xl. ; also Pinkerton (London, 1811), vol. vii., 143, 

The Province of EIaedandan. “ The currency of this country is gold by 
weight, and also the porcelain shells. An ounce of gold is exchanged for five 
ounces of silver, and a saggio of gold for five saggi of silver ; there being no 
silver mines in this country, but much gold ; and consequently the merchants 
who import silver obtain a large profit.” Chap. xli. 

The Kingdom o^IiEN (Ava). “You then reach a spacious plain [at the 
foot of the Yunnan range], whereon, three days in every week, a number of 
people assemble, many of whom come down fi-om the neighbouring mountains, 
bringing their gold to be exchanged for silver, which the merchants who repair 
thither from distant countries carry with them for this purpose ; and one 
saggio of gold is given for five of silver.” Chap, xliii. Travels of Marco Polo, 
by W. Marsden, London, 1818 j and Bohn’s Edition, 1854. 

iv. 10, j 

“ J*ai vu vendre le riz, dans lea marches de ce pays [ Bengale], sur le pied de 
vingt-cinq rithl de Dihly pour un dinar d’ argent : celui-ci vaut huit driyshmes, 
et lour drachme ^quivaut absolument i ia>draohme d’ argent. ” (iv, 210.) 

The difficulty of arriving at any thoroughly satisfactory interpretation of 
theocbscure Arabic text, as it now stands, may bufrankly admitted, nor do I 
seek to alter or amend the French translation, further than to offer a very 
simple explanation of wliat probably the author really desigpied to convoy in 
the general tenor of the passage in question. It was a crude but established 
Qnslom among the early Muhammadan occupying conquerors of India, to issue 
gold and silver coins of equal weights, indentical fabric, and analogous central 
legends ; hence, whenever, as in the present instance, the word Dinar is used 
in apposition with and contrast to the secondaiy term Dtrlicum, the one primd 
facie implies gold, the other silver ; and there can bo little doubt but that the 
original design of the text was to specify that one gold piece of a given weiglit 
passed in situ for eight silver pieces in similar form and of slightly gp-eater 
bulk. It is possible that tho term DCndr may in process of time have come to 
stand for a conventional measure of value, like the “ pound sterling,” suscep- 
tible by common consent of being liquidated in the due equivalent of silver ; 
but this concession need not affect the direct contrast between the l)m&r and 
Dirhams so obviously marked in the case in point. 

Ibn Batutahj^in an earlier part of his work (iii. 426), [Tee’s edition is imper- 
fect at thft portion, p. 149] gives us the comparative Delhi rate of exchange^ 
of which he had unpleasant personal experiences : he relates that Jie was 
directed to be paid (55,000 -f- 12,000 =) 67,000 pieces of some well understood 
currency, neither the name or the metal of which is defined, but which may 
legitimately be taken to have been “ Silver Tankahs,” and in satisfaction of 
this amount, deducting the established one-tenth for Dasturf, which left a 
reduced total of 60,300, he received 6,233 gold tankahs. Under this scale of 
payment the gold must have borne a rate of exchange of one to 9.67 of silvdr, 
or very near^ one to 10, a proportion which might be supposed to clash with 
the one to eight of the more southern kingdom, but the existing state of the 
currencies of the two localities afford a striking illustration of the consistency 
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The Emperor Akbar’s minister, Abul Fazl, has left an official 
i*ecord of the value of gold in the second half of the sixteenth century, 
at which period the price was on the rise, so that the mints were 
issuing gold coin in the relation of one to 9.4 of silver. B»t a re- 
markable advance must have taken place about this time, as in the 
second moiety of the seventeenth century, Tavernier* found gold 
exchanging against fourteen times its weight of silver, from which 
point it gradually advanced to one to fifteen, a rate it maintained 
when the East India Company re-modellod the coinage in 1833.t 

of tbe African observer’s appreciation of money valiies in either case. His 
special patron, Muhammad bin Tughlak, Emperor of Dehli,mad, from his- first 
elevation to the throne, evinced a tendency to tamper with the currency, 
departing very early in his reign from the traditional equality of weights of 
gold and silver coins ; he re-modellod both forms and relative proportions, 
introducing pieces of 200 grains of gold, styled on their surfaces dindrs, and 
silver coins of 140 grains, designated as adalis, in supersession of the ancient 
equable tankahs, both of gold and silver, extant examples of which in either 
metal come up to about 174 grains. More important for the present issue is 
the practical result, that, from the very commencement, Muhammad Tughlak’s 
silver money is invariably of a lower standard than that of his predecessors, 
whether this refers to the early continuation of the full silver taukah, or to his 
own nqwly devised 140 grain piece, a mere reproduction of the time-honoured 
local weight, which the Aryan races found current in the land some twenty- 
five centuries before this Moslem revival ; but in either case, this payment to 
Ibn Batutah seems to have^ been made after the Sultan had organised and 
abandoned that imaginary phase of perfection in the royal art of depreciating 
the circulating media, by the entire supercession of the precious metals, and 
following the ideal of a paper currency, the substitution of a copper simula- 
crum of each and every piece in the order of its degree from the Bindr to Ih© 
lowest coin in the realm, the values being authoritatively designated on the 
surface of each. This forced currency held its own, more or loss successfully, 
from 730 to 733, when it came to its simple and self- developed end. Taking 
the probable date of this payment as 742-3 a. h. (Ibn B. vi., p. 4, and vol. iii., p. 
xxii.), it may be assumed that the 174 (or 175) grain old gold tankah, which 
had heretofore stood at the equitable exchange of one to eight tankah’ s of good 
silver, came necessarily, in the depreciation of the new silver coins, to be 
worth ten or more of the later issues. Fathan Sultans, p. 53). 

* All the gold and silver which is brought into the territories of the Great 
Mogul is refined to the highest perfection before it be coined into money.” — 
Tavernier, London Edition, 1677, p. 2. “ The roupie of gold weighs two 
drama and a half, %nd eleven grains, and is valued in the country at 14 
roupies of silver.” — Page 2. “ But to return to our roupies of ^oldj’you must 

take notice that they are not so current among the merchants. For one of 
them 18 not worth above fourteen roupies ” The traveller then go§8 on to 
relate his doleful personal experiences, of how, when he elected to be paid for 
his goods in gold,** the king’s uncle ” forced him to receive the gold rupee at 
the rate of fourteen and a half silver rupees, whereby he lost no less than 3428 
rupees on the transaction. Sir James Stewart, writing in 1772, also estimates 
the conventional proper lionate value of silver to gold, as fourteen to one — 
** The Principles of Money applied to the present state of the Coin of Bengal.'* 
OaloQtta, 1772. * 

t Prinsep’s Uaefiil Tables, pp. 6, 72, 79. 
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Afterwards, with prospering times, the metal ran up occasionally to 
fabulous premiums, to fall again ignominiously when Californian and 
Australian discoveries made it common in the land. 

I revert for the moment to a more formal recapitulation Cf the 
computations, which serve to establish the ratios of gold and silver in 
Akbar’s time. 

Abdl Fazl’s figured returns give the following results : — 

First. — Chugal, weight in gold Tolah 3, M^Lsha 0, Rati 6J=30 
Rs, of 11 J Mashas each : 549.84: : 172.5x30 (5175.0) : 1 ; : 9.4118. 

Second.— Aftdbi, gold, weight t. 1, m. 2, e. 4f=12 Rs. : 218.90 
: : 172.5 X 12 (2070.0) : 1 : : 9.4563. 

Third. — Hahl, or Ldl Jaldli, also Muianni, gold, weight m. 12, r. 
lf=10 Rs. : 183*28 : : 172*5 X 10 (1725*0) : 1 : : 9*4118. 

3 A. — The larger piece, the Sihansah, in value 100 Jalalis, 
gives an identical return. Weight in gold, t. 101, m. 9, r. 7 = 
1000 Rs. : 18328* : : 172,500 (172*5 X 100 X 10) : 1 : : 9*4118. 

Fourth. — Adl.-Gutkah, or Muhar, also called Mahrdbi, gold, weight 
11 M^ha8=:9 Rs. : 165 *. *. 172*5x9 (1552*5) : 1 : *. 9*40909. 

4 A. — The higher proportions specified under the piece of 100 
round Muhars, produce a similar result. Weight in gold, t. 91, m. 
8=900 Rs. : 16500 : : 155250* (172*5 X 100 X 9) : 1 : : 9*40. 

These sums are based upon the ordinary Tolah of 180 gr., M^ha 
of 15, and Rati of 1*875 grs. The question of corresponding values , 
in the English scale need not affect the accuracy of comparisons 
founded upon the conventional measure by which both metals were 
estimated. 

I have given more prominence to the above calculations, and even 
tested anew mjr earlier returns by the independent totals afforded 
by the larger sums now inserted, because the obvious result of gold 
being to silver as one to 9*4, has been called in question by an official 
of the Calcutta Mint (a Dr. Shekleton), who, however, while unable 
either to correct my data, or to produce any possible evidence against 
my conclusions, ventures to affirm, that “ 9*4 to one is a relative 
value of gold to silver, which never could really have existed.”* 
Nevertheless,^ here is a series of comparative weights and values, 
furnished by the highest authority of the day, and each and all pro- ^ 
• Jour. As. Soc. Bengal, 1864, p. 517. 
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dnoe returns absolutely identical up to the first place of decimals. 
My original estimates were sketched and published at Dehli, in 1851, 
where I had access to the best MSS., to the most comprehensive 
range of antiquarian relics, and at command the most intelligent oral 
testimony in the land. When reprinting Prinsep’s “ Useful TabW' 
(London, 1858), I had occasion to quote these calculations, and was 
able to fortify them, had it been needed, by the precisely analogous 
results obtained by Colonel W. Anderson, who had tried Abul Fazl’s 
figures, from a different point of view, and for altogether independent 
purposes.* But if there were the faintest reason for doubting so 
moderate rate as one to 9*4, the whole discussion might be set at rest 
by Abdl EazVs own statement as translated into English in 1783 
when, in concluding a very elaborate review of the profit and loss of 
refining gold, for the purpose of coinage, he concludes, and the process 
‘‘ leaves a remainder of about one-half a tolah of gold, the value of 
which is four rupees.”! If ^^7 as' well that I should add, that 
some' of my totals differ from those to be found in Gladwin’s transla- 
tion of the original Persian text.} I do not recapitulate the several 
divergencies, but it is necessary to prove the justice of one, at least, 
of my emendations. Gladwin’s MSS. gave the rupee at llj mdshasj 
(i. p. 34). The more carefully collated Dehli texts showed the real 
weight to be 11*5 mdshas, a static fact of some importance, which is 
curiously susceptible of proof from Gladwin’s own data : at page 46 
of his Calcutta edition, a sum is given of the refining charges and 
profits, as understood by th^e mints. of those days, wherein 989 tolas, 
9 mdshas of impure silver is stated to be reduced by 14 t. 9 m. 1 r. 
in refining, and a further 4 t. 10 M. 3 R. in manipulation, leaving 
11641 mdshas of silver (989. 9. 0. — 14. 9. 1. — 4. 10. 3. = 
11641) which is ofiScially announced as ordinarily coined into 1012 
rupees, (1012 X 115=11638) giving, as nearly as may be, the 
essential 11||^ mdshas, which the translated text should have Reserved 
in its earlier passages. ^ 

Eichard Hawkins, who was at Agra in a. n. 1609-11, during the 
reign of Jahdngir, has left a notice of certain accumulated treasures 
of that prince which he was permitted to behold, and .amongst the 
rest he specifies, “ In primis, of Seraffins Ecberi, which beaten rupias 
* TJ. T., Vol. ii,, p. 82. t CHadwin, i. 44. J 4to., Calcutta, 1783. 
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apiece to this passage is added in a marginal note, that, “ a tole is 
a rupia challanj [current] of silver, and ten of these toles are of the 
value of one of gold.”* This evidence might at first sight seem to 
militale against the conclusion arrived at from the official returns 
above summarized, but the value of gold was clearly on the rise, and 
one of the aims of Akbar’s legislation on metallic exchanges, which 
had necessarily been disturbed by progressive modifications in the 
relative values of the precious metals, was manifestly to secure an 
authoritative even reckoning by tens and hundreds. The old round 
muhar^ (No. 4 of the above list) represented the inconvenient sum of 
nine rupees, or 360 ddms ; by raising the weight of the piece to the 
higher total given under No. 3, the gold ilahi was made equivalent 
to ten rupees, or in fiscal reckoning to 400 dams. Similarly, in the 
case of the silver coin, the old rupee passed for 39 ddins^ in the 
new currency a value of 40 dams was secured, not by an increase of 
weight, but by the declared and doubtlessly achieved higher standard 
of the metal employed, aided by the advantage that contemporary 
mintages so readily secured in India. 

The subdivisions of the standard’ silver Tankah, as well as the 
relative exchange ratios of silver and copper in their subordinate 
denominations, claim a passing notice. Though Bengal proper pro- 
bably remained satisfied with its lower currency of cowries, supple- 
mented by the occasional intervention of copper, for some time after 
the introduction of gold and silver money, yet as the earliest copper 
coins of that kingdom must have been based upon and, in the first 
instance, supplied by Dehli mintages, the Imperial practice comes 
properly within the range of the local division of the general enquiry. 

It has been seen that Minhaj-ul-Sirdj, in comparing the circulating 
media of Hindustan and Bengal, speaks of the currency of the former 
as composed of Chitah^ a name which is seemingly used by himself 
and succeeding authors in the generic sense for money, as if these 
pieces continue# to constitute the popular standard both in theory 
and practice, notwithstanding the introduction of the more imposing 
tankahs of gold and silver. Up to this time it has not been possible 
satisfactorily to demonstrate the actual value of the coin in question,;* 
in some cases indirect evidence would seem to bring its intrinsic 
Worth down to a very low point, while at times the money palcula- 
• PurcliaB’ Travels, folio, 1625^6, i. 217. 



20 


The Initial Coinage of Bengal, 


[No. 3, 


lions for large sums, in whicb its name alone is used, appear to invest 
it with a metrical position far beyond the subordinate exchanges of 
mere baz^ traffic. 


In the details of the “ prices-current” in the reign of Ald%d-d!n 
Muhammad, as well as in the relation o.f certain monetary re-adjust- 
ments made by Firuz Sh4h HI., the name of the Ckital is constantly 
associated in the definition of comparative values with another sub- 
division entitled the Kini, which may now be pronounced with some 
certainty to have been the of the original Tankuh^ of 175 grains, 
and of the new silver coin of 140 grains, introduced by Muhammad 
bin Tughlak. The temporary forced currency of this Sultan neces- 
sitated in itself the positive announcement of the names and autho- 
ritative equivalents of each representative piece, and this abnormal 
practice contributes many items towards the elucidation of the quan- 
titative constitution of the real currency of the day, which these 
copper tokens were designed to replace. In illustration of this point, 
I insert a woodcut and description of a brass coiq, which was put 
foi*fli to pass for the value of the silver piece of 140 grains, to whose 
official weight it is seemingly suggestively approximated. 



Brass ; weight, 132 grs. ; a. h. 731 ; Common. 
Obverse , — 

^3^5 Struck (lit. scaled)^ a tankah of fifty 

k&nis in the reign of the servant, hopeful (of mercy)? 
Muhammad Taghlak. 


Beverse, — Area, ^ “ He who 


obeys the king, truly he obeys God.'’* 

Margin, ^ jA. At the 

capital Daulat-abAd, year ? 731. 

In addition to this 50 Mni-^iece may be quoted extant specimens 



of this Sultan’s forced issues, bearing the definitive names 
of “ hastkdni” (8 k^pis). Shash-kdni,” (6 k6nis) and 
Dodc&rfi (2 kdnis.) An obverse of the latte^is given in the 
margin. The reverse has the unadorned name of (3^ 


c * In other examples of the forced cnirency, he exhorts his subjects in more 
mgent terms to submit to the Almighty, as represented in tho person of the 
ruling monarch, and to adopt, in effect, the bad money he covers with texts from 
the Kuran— the Obey Gk)d and obey the Prophet and those 'in authority 
nmong y(#n ,** and “ Sovereignty is not conferred upon every man,** but some** 
are placed over “ others’* — were unneeded on his coinage of pure metal. 
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Next in order, may be quoted historical evidence of Firdz Sh^x’s 
fiscal re-organizations, in the coarse of which mention is made of 
pre-existing pieces of 48, 25, 24, 12, 10, 8, and 6 kdQis, the lowest 
denomfhation called by that name ; afterwards the narrative goes on 
to explain that, in addition to the ordinary Chital piece already in 
use, Firuz Shdh originated, for the benefit of the poorer classes of his 
subjects, Bubdivisional J Chital and J Chital pieces. 

As the spoken languages of the Peninsula enables ns to restore the 
true meaning to the misinterpreted Sanskrit kanha^^ so the Dra vidian 
tongues readily explain the term Icdni^ which finds no place in Aryan 
vocabularies, but which was incorporated into the vernaculars of 
Hindustan, during the southward migrations of the Scythic tribes. 
In Telugu, kdni means or one quarter of a sixteenth” (Brown). 
In Canarese (Reeve), and in Tamil (Winslow). Wilson’s 
Glossary gives Kdnij corruptly, Cawney. Tel. Tam. Karn. or 
sometimes 

The term kdn^ in addition to its preferable meaning of was, as 
we see, also used for •the fraction but its application in the foiS^cr 
sense to the ruling integer in the present instance, seems to be con- 
clusively settled by the relative proportions assigned to the modified 
tankah of Muhammad bin Tuglilak, when compared with the normal 
weight of the earlier coin (: 64 : : 175 : 50 : : 13C’718). 

The method in which the subdi visional currency was arranged, 
consisted, as has already been stated, of an admixture of the two 
metals, silver and copper, in intentionally varying proportions in 
pieces of identical weight, shape and device ; so that the traders in 
each case had to judge by the eye and hand of the intrinsic value of 
the coin presented to them. To European notions this system would 
imply endless doubt and uncertainty, but under the practised vision 
and delicate perceptive powers of touch, with which the natives of 
India are endowed, but little difficulty seems to have been experi- 
enced ; and I Ayself can testify to the accuracy of the verdicts pro- 
nounced by the experienced men of Delhi, whose instinctive estimates 
were tested repeatedly by absolute assay. I published many of these 

* Nnm. Ohron. iv. 68 ; J# A. S. B. xxxiii. 206. 

t Thoro 18 a coin called a * ** Do-gaui or Doodee,’^ still quoted in the Madras 
Almanacks. 
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results, some years ago, in the Namisniafcic Chronicle,* where the 
curious in these matters may trace many of the gradational pieces 
of the k/mis above enumerated. As some further experiments in 
reference to the intrinsic values of these coins were made, at Say in- 
stance, in the Calcutta Mint, I subjoin a table of, the authoritative 
results, which sufl&ciently confirms the previous less exhaustive assays 
by the native process. 

LIST OP DEHLI COINS, 


Composed of Silver and Copper in varying proportions^ forwarded for 
examination by Edward Thomas^ Esq.^ G. 10th June^ 1853. 


No. of 
Packet. 

A. H. 

Reference to Nambers 
of Coins in 
“ Pathau Sultans.” 

1 

716 

Mubarak Shah. No. 66. 

2 

726 

Muhammad bin Tughlak. 
No. 91. 

3 

895 

Sikandar Bahlol. No. 163. 

4 

896 

II 

II 

f 

}} 

II 

ft 

» 

i» 

II 

ft 

ft 

II 

ft 

II 

6 

898 

ff 

ii 

6 

900 

ft 

II 

ft 

11 

ft 

II 

7 

903 

ft 

II 

8 

904 

II 

II 

tt 

907 

}} 

II 

tf 

ft 

ft 

II 

ft 

II 

II 

II 

9 

905 

II 

II 

10 

909 

II 

II 

11 

910 

If 

II 

12 

912 

II 

II 

tf 

II 

II 

II 

13 

913 

tf 

tf 

» 

II 

»» 

ff 

14 

914 

II 

II 

II 

>* 

II 

II 

tf 

tf 

II 

II 

11 

ft 

II 

ft 

15 

918 

II 

II 

It 

ft 

II 

II 

11 

» 

II 

II 

II 

ft 

II 

II 

.16 

919 

II 

II 

•ft 

II 

ft 

II 

ff 

11 

11 

II 


No. of 
Coins in 
Parcel. 

Weight 

in 

Grains. 

Dwts. Fine 
Silver per 
lb. in each. 

1 

53.22 

6.375 

1 

65.15 

13.300 

1 

143.438 

1.900 

4-1 

142.f63 

2.025 

1 

142.936 

1.925 

1 

138 913 

1.616 

1 

140.088 

2.200 

1 

141.500 

1.5625 

2-1 

140.800 

2.6000 

1 

127.600 

3.0125 

1 

143.100 

4.650 

3-1 

142 500 

6.624 

3-1 

143 250 

15.5 

1 

141 150 

160 

1 

139.900 

16.0 

1 

144.500 

17.5 

1 

141.500 

16.0 

1 

140 200 

15.0 

2-1 

142.500 

12.0 

1 

135.500 

15.0 

2-1 

132.250 

15.0 

1 

140.750 

15.0 

4-1 

140.000 

15.0 

1 

138.500 

15.5 

1 

141.000 

N5.5 

1 

140.500 

16.0 

4-1 

1 138 250 

10.0 

1 

133 250 

10.0 

1 

139.750 

9.0 

1 

125.000 

8.0 

3-1 

135.250 

32.0 

1 

137.250 

80 

1 

187.500 

8.0 

: 


^ Yol. XV. 1852, p. 121, ct seg, 
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The Institutes of Manu have presei’ved a record, reproduced in the 
subjoined table, of the various weights in use, some centuries before 
Christ,* and among other things explain, that the values of gold 
and copper were calculated by a different metric scheme, to that 
applied to silver. A larger number of Ratis went to the M^sha in 
the former, and the progression of numbers commenced with a five 
(5 X 16), while the silver estimates were founded on the simple arith- 
metic of fours (2 X 16), which constituted so special a characteristic 
of India’s home civilization. Still, the two sets of tables, starting 
from independent bases, were very early assimilated and adapted to 
each other in the advancing totals, so that the 320 ratis constituting 
the satamdna of the quarternary multiplication, is created in the 
third line by the use of a ten^ and the quasi exotic scheme corrects 
its independent elements by multiplying by four^ and produces a 
similar total in the contents of the Pala or Nishka. The second lines 
of the tables are severally filled in with the aggregate numbers, 32 
and 80, and as the duplication of the former, or 64, has been seen to 

* Mann. viii. 131 . — ** Those names of copper, silver, and gold (weigffts) 
which are commonly used among men. for the purpose of worldly business, 
I will now comprehensively explain. 1 32. — The very small mote which may bo 
discerned in a sunbeam passing through a lattice is the first of quantities, 
and men call it a trasa/renu, 133. — Eight of those trasarenus are supposed 
equal in weight to one minute poppy-seed (liksha), three of those seeds 
are equal to one black mustard-seed (rajascurshapa) , and three of these last to a 
white mtistard-seed (gmira-sarshapa) . 131. — Six white mustard-seeds ar equal 

to a middle-sized barley-corn (yaua), three such barley-corns to one krshnala, 
[raktika], five krshnalas of gold are one mdsha, and sixteen such mdshas one 
swvama, 135, — Four suuarnas make a pala, ton palas a dharanat but two 
krshnalas weighed together are considered as one silver mdshaka. 136. — 
Sixteen of those mdahakas are a silver dharana or purdna, but a copper kdrska 
is known to be a pana or karshapana. 137. — ^Ten dharanas of silver are known 
by the name of a satamdna^ and the weight of four suvai-nas has also the appella* 
tion of a nishka.” These statements may be tabulated thus as the 

ANCIENT INDIAN SYSTEM OF WEIGHTS. 

BILVEB. 

2 ratis = 1 mdsha 

oo • -I a /I dharana, 

II — lb „ = I 

320 „ = 160 „ = 10 „ 

GOLD. 

6 ratis = 1 mdsha. 

80 „ == 16 „ = 1 suvama. 

320 „ = 64 „ = 4 „ 

3200 „ ==6t0 „ = 40 „ 

COPPER. 

80 ratis = 1 karshapana. 
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do dnty in the case, the probability of the use of the 160 naturally 
suggests itself in connexion with the theoretical organization of the 
copper coinage. * 

In proceeding to test the relations of the minor and. sub6rdinate 
currencies, the cardinal point to be determined is, the exchangeable 
value of copper as against silver. It has been affirmed by Oole- 
brooke,* that the ratio stood in Mann’s time at 64 to 1 : accepting 
the correctness of this estimate, which has, I believe, remained un- 
"challenged, and supposing the rate to have remained practically but 
little affected up to the Muhammadan conquest, the 175 grains of 
silver of Altamsh’s new coinage- would be equivalent in metallic 
value to 11,200 grains of copper. The ancient copper Jcdrshdpana 
is recognised and defined as 80 ratis in weight, so that under 
the above conditions, and calculating the rati at 1.75 grains, each 
kirshdpana was equal to 140 grains, and eighty of these, under the 
same calculations, give a return of 11,200 grains. Without at present 
advancing any more definite proposition, or quoting dubious coincidences^ 
it may be as well to test these preliminary results by the Numismatic 
data Firuz Shah’s Mints have left ^as an heritage behind him. Among 
the incidents quoted regarding that monarch’s monetary innovations 
he is stated to have introduced, for the first time, half and quarter 
'Chitals. On the occasion of a very elaborate revision of my mono- 
graph on the Pathdn Sultans of Dchli, while residing under the very 
shadow of so many of their memorial edifices, I acquired and described, 
among others, two specimens of the money of this king, which seemed 
to be closely identifiable with his Utopian productions of new and 
infinitesimal sutdivisions of the leading copper coinage, in his express- 
ed desire of securing for the poorest of the poor, the fractional change 
they might be entitled to in the most limited purchases. t These 
coins responded singularly in their mutual proportioais, and contri- 
buted in the form of once current money, definitive weights fn copper 
amounting severally to 34.5 and 17.8 grains, from which a very low 
estimate was deduced of 34.8 and 17.4, as a normal official standard. 

* As. Kes. V. 96. 

' . t Shams-i-Siraj, in hia work entitled the Tfirikh-i-Ffiuz Shdhi, gives the 
following incidents regarding Firdz Shdh*B coinages : — 
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If the* 84.8 grain of the first of these be multiplied by 160, it will 
giv#a return of 5568.0 grains, and accepting 
this trial piece, conditionally, as Finiz’s novel 
half-CKital*^ it will be se^ to furnish a general 
total of 11136 grains for the copper equivalent of . i CMtai of rirdi. 
the 175 grains of silver contained in the old Tankah, and confirms "the 
range of the Chital at 69.6 grains, or only .4 short of the full contents 
tradition would assign it, as the unchanged ha lfhdrshd'pana of primitive, 

lUi OwXo jjj j 

j tij ‘S-~W ^ 

j j 

Jo JO j j^jc 

C5V^ ;!3^ cUf ji J\ 

C^T b j lL^ y J oJoT o^i. 

y y ^5U ^jloi’sf; o;!*^ Oj^ 

y om^ fxif v-J-jb kjfjf ^1 djj 

cjl^ J jjU o.ifc^ y ook^ Ls/ 

AT Oj^^ Oj^ ^ Jljj|kjJ tjujlrw 

iiijjf A^ lyl A^ lUa^ ^jIo J ‘^t!^ *ol lyl ^ ^ 

oJulT 

The orif^inal and unique MS., from which the above passage is extracted, iaiu 
the possession of the Nawab Zia-ud-din of Loharu, in the Dtilili territory, 

* I once supposed these two coins to be whole and half Chitals, inroad of the 
half and quarter pieces now adopted. 

t It may be as well to state distinctly that the most complete aifirmation of 
the numismatic existence of a Chital of a given weight and value, supported even 
by all anterior written testimony, in no wise detracts from tlfl subsequent and 
independent use of the name for the purposes of account, a confusion which per- 
chance may have arisen from the traditional permanency of the term itself, wMch 
in either case might eventnajly have been used to represent higher or lower 
values than thah which originally belonged to it. Zia-i-Bami at one moment 
seems to emplo^^he term as a fractional fiftieth of the Ta/nkahi while in other 
parts of ttfb same or siniilar documents he quotes a total of “ sixty Chitals,” 
and in his statement of progressive advances of price, mentions the rise from 
twenty Chitals to half a Tcmkah. Ferishtah following, with but vague know- 
ledge, declares that fifty Chitals constituted the Tomkah ; while Abtil Fazl, who 
, had real informa^iion on these matters as understood in his own day, asserts 
that the dam was divided in account” into twenty-five Chitals, (See Suppt. 
Pdthan Suiting, p. 81 ; N. C. xv. 166 ; Ferishtah, p. 299 ; Gladwin A. A., I., p/ 
. 36.) Then again there seems to have been some direct association betwe^ 
Chitals and JS!dni8, as General Cunningham has published a coin which he as 
yet h^ only partially deciphered, bearing the word 

0“ fre other. J. A. 8. B., 1862, p. 42S. 
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ages.t To pass to the opposite extreme for a test of the copper ex- 
change rate, it is^found that when Shir Shah reorganised the norAern , 
coinage of Hindustan, by the lights of his southern experience, and 
swept away all dubious combinations of petals, reducing the*^ copper 
standard to its severe chemical element ; his Mint statistics show 
that the 178 grains of silver, constituting his revised Tankah, ex- 
changed i^ainst 40 ddrm^ or double chitals of copper, of an ascertained 
quadrupled weight of 323.5 grains each, producing in all a tot^ of 
12,040 grains of the latter metal, as the equivalent of 178 grains of 
silver, or in the ratio of 72.69 to 1 ; though, even in the altered 
weights and modified proportions, ^till retaining inherent traces of the 
old scheme of /ours, in the half ddm of 80, and the quarter dam of 160 
to the new “ Rupee.** 

It remains to discover upoji what principles the new silver coinage of 
Altamsh was based. That copper was the ruling standard by which 
the relative values of the more precious metals were determined, there 
can scarcely be a doubt. The estimate by Pa^as of the ancient Law- 
giver, the constant reckoning by Chitals of the early Muhammadan 
intruders, down to the revenue*' assessments of Akbar, all of which 
were calculated in copper coin, sufficiently establish the permanency 
of the local custom, and the intrinsic contents of Altamsh ’s Sihkah 
QX of 174 or 175 grains, must primarily have been regulated by 
the silver equivalent of a given number of Chitals. Had the old silver 
Purdna been still in vogue, the new coin might have been supposed 
to have "Been based upon their weights and values ; three of which 
Purd^as would have answered to an approximate total of 96 ratis ; 
but although tlfe weight of the old coin had been preserved in the 
more modem Dehli-wdlas^ the metallic value of the current pieces had 
been so reduced, that from 16 to 24 weuld probably have been re- 
quired to meet the exchange against the original sil^ Tankah ; on 
the other hand, although the number of 96 ratis does not occur in the 
ancient tables, the combination of the inconvenient number of three 
Purfinas into one piece, is by no means opposed to Vedic ideas ; and 
there can be no question but that the traditional 96 ratis, of whatever 
origination, is constant in the modem toldh ; but, as I have said before, 
the question whether the new coin was designed to constitute an even 
one hundred rati-piece, which, in process of time, by wear or fiaten- 
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tional lowering of standard weights, came to settle down to the 96 rati 
tolak^ remains to be proved by the determination of the decimals in 
troy-grains, which dtight to be assigned to the normal raXi. 

I n8w proceed to notice the historical bearings of the coins of the 
Bengal series. 

Any general revision of a special subject, coincident with the dis- 
covery of an unusually large amount of new illustrative materials, owes 
a first tribute to previous commentators — whose range of identifica- 
tion iftay chance to have been circumscribed by more limited arcleeo- 
logical data, the application of which may equally ha^e been narrowed 
by the inaccessibility of written history, heretofore confined, as in the 
present i^tance, to original Oriental MSS., or the partial transcripts 
and translations incidentally made known to the European world. 
At the head of the list of modern contributors must be placed, in 
point of time, M. Reinaud, who, so long ago as 1823, deciphered and 
described several types of the Bengal Mintages, commencing with 
those of Ilids Shah (No. viii. of this series).* Closely following 
appeared Marsden’s elaborate work, which, among other novelties, 
displayed.a well-sustained sequence of Bengal coins, with correspond- 
ing engravings, eiill uneqmlledy though in point of antiquity pro- 
ducing nothing earlier than the issues of the same Ilids Shah, who 
had inaugurated the iiewly-aaaertod independence of the southern 
monarchy, with such a wealth of coinages. f Next in order must be 
cited a paper, in the Journal of the Asiatic Society of Bengal, by Mr. 
Laidlay, which added materially to the numismatic records of the 
local sovereigns, though still r(Jmainiiig deficient in the development 
of memorials of the more purely introductory histoTy of the king- 
dom.J I myself, in the course of the publication of the Imperial 
Coins of the Pathdn Sultins of Dehli,§ had occasion to notice Uvo 
pieces of Bahidiir Shih, one of which proved of considerable interest, 
and likewise coins of both Shams-ud-din Firnz, and Mubarak Sh4h, 
whose defective marginal legends, however, defeated ^ny conclusive 
assignment to their original producers. * 

* Journal Asiatique, Faris, vol. iii., p. 272. 

t Numismata Orientalia, London, 1825, pp. 561-683. • 

t Vol, XV. (1846), p. 823. 

§ Wertheimer, London, 1847, pp. 37, 42, 82, and Supplement printed at Delhi 
in 1^1, p. 16. See also Numismatic Chronicle, vol, ix., pp. 176, 181 j voL x., 
p. 153 ; and vol, xv. p. 124, 
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The chronicles of a subordinate and, in those days, but little ac- 
cessible countiy were too often neglected by the national' historians 
at the Court of Dehli, even if their means of information as to the 
course of local events had not necessarily been more or less im^rfect. 
Two striking exceptions to the ordinary rule fortuitously occur, at 
conjunctions specially bearing upon the present enquiry, in the 
narratives of Minhdj-ul-Sir4j, Juzjdni, and the ‘‘ Travels of Ibn Batu- 
tah,” the former of whom accompanied Tughdu Khan to Lakhnauti, 
in M H. 640,* where he resided for about two years. The Arrfb from 
TangierSjt on his way round to China, as ambassador on the part 
of Muhammad bin Tughlah, found himself in Eastern Bengal* at 
the inconvenient moment when Fakhr-ud-din Mubarak ^as in a 
state of undisguised revolt against the emperor, to whom they jointly 
owed allegiance ; but this did not interfere with his practical spirit of 
enquiry, or his placing on record a most graphic description of the 
existing civilization and politics of the kingdom, and further compiling 
a singularly fresh and independent account (derived clearly from 
vivd voce statements) of the immediately preceding dynastic 
changes to which the province had been subjected. ^ So that, 
in effect, Ibn Batutah, with his merely incidental observations, has 
done more for the elucidation of the obscurities of the indigenous 


# The Tabakdt-i-Nasiri of Ab6 Umar Minh4j-ud-dm bin Siraj-ud-din, Juzjdni, 
has been printed and published in the Persian series of the Bibliotheca Indica, 
under the auspices of the Asiatic Society of Bengal (Calcutta, 1864, pp. 453.) 
The chapters on Indian and Central Asian affairs, with which the author was 
more or less personally conversant, have alone been reproduced. The usual 
Oriental commencement with the history of the world, the rise of Muham- 
madanism, etc., being md^e compilations from secondary sources, have been very 
properly excluded from this edition. A full notice of the original work will be 
found in Mr, Morley’s Catalogue of the MSS. of the R. A. S., p. 17 (London, 
1854). Several other works of native historians, bearing upon the subject of this 
paper, have also been made accessible to the public in a printed form in the same 
collection, among which may be noted the Tarikh-i-Firuz Shahi (the third king of 
the name in the Dehli list), by Zii-i-Bami (Calcutta, 1862, ^p, 602), and the 
Mantakhab-ul-Taw4rfkh of Abd ul Kddir, Bvddvm (Calcutta, 1805, pp. 407). 
The editors have unadvisedly, I think, omitted the early portions of the original 
relating to India, and commence the publication with the accession of Akbar. 
An outline of the entire contents of the work will be fonnd in Sir H. Elliot’s 
Historians of India (Calcutta, 1849, p. 305). 

t An English version of Ibn Batutah’s Travels (taken from an abridged text), 
^by Dr. S. Lee, was published in the series of the Oriental Translation Fund in 
li829 (1 vol., 4to , London). A new and very complete edition of his entire 
Arabic Text, with a French Translation, chiefly the work of the late M. C. 
Defr6mery, has been issued within the last few years by the Soci6^ Asiatique of 
Paris (4 vols. Svo., Paris, 1853-1858). ^ 
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hii^tory of the period represented hj the earlier coins of the Eooch 
Bahir hoard, than all the native authors combined, to whose writings 
■we at present have access. 

The merits of these authors may or may not appear upon the surface 
in the subsequent pages, as it is only in doubtful or difficult cases that 
their aid may chance to be invoked, but for the obscure series of the 
first Governors of Bengal, the one stands alone ; and for the space of 
time intervening between the provincial obscuration of NAsir-ud-diu 
Mahmtid, the unambitious son of Balban, to the revival of public in- 
terest in Bengal, consequent upon the subjection and capture of a 
rebel Vassal by Ghids-ud-din Tughlak Shdh, the chance traveller 
describes more effectively the political mutations and varying mo- 
narchical successions than the professed historiographers treating ex- 
clusively of the annals of their own land. 

The following list of Local Governors has been compiled, the early 
portion from the precise statements of Minhdj-ul-Sirdj, the latter part 
from the casual notices of Bengal, to be found in Zia-i-Barni, who 
professed to continue the history of India from the latest date reached 
by the former author, or from a:h. 658 to 753, being a period of 95 
years, covering the reigns of ^even kings. The last-named work was 
finally completed in a.h. 758. 

The arrangement of the names and dates of accession of the chiefs 
will be found to depart occasionally from the details given by Stew- 
art,* in his excellent History of Bengal, but I have designedly sought 
to draw my materials independently from the original authorities, 
whom he perhaps in a less favourable position for consulting than 
the student of the present day. 

* The History of BongaJ, by Charles Stewart. London, 1813. 4to. 



80 


The Initial Coinage of Bengal. 

GOVERNORS OF BENGAL. 


[No. 1, 


T 


ACCES- 

SION. 

A.H. 

NAMES OP OOVEHNOUS. 

600 

1. a**" 

602 

2. jyl 

605 


608 


624 

5. t:fi 

627 

6. 


BEMiJlKS* 


First Mnhammadan conqueror o^ 
Bengal, under Kutb-ud-dfn of Dehli- 
Snoceods to the local government 
after the death of Muhammad 
Bakhti^r. 

Nominated to the government by 
Kutb-ud-din, on whose decease in 
A.H. 607, he assumea independ- 
ence.* 

Commandant at Deokdt, establishes 
his power and assumes royal honors. 
Ho submits to Altamsh in a.h. 622, 
but almost immediately commences 
an active revolt, which is put an 
end to in his capture by Nasir-nd- 
din Mahmud, the oldest son of Al- 
tamsh, ill A.H. 624. 

Nasir-ud-din had been appointed by 
hia father Governor of Oudh, in 
A.H. 623, from whence he ad- 
vanced against Hisam nd-din in 
624, and recovered the kingdom of 
Bengal, where he remained as sub* 
till his death early in 626 
After temporaiy disturbances in tlio 
province, Altamsh, having restored 
order in a.h. 627, designated Ala- 
ud dm Jdni to the charge'of Ben- 
gal. _ • 

Nominated to Bengal on the dismissal 
of Ala-ud-dm Jam (date not given). 
Dies in 631 a.h. 


7. 


* Minh4i-ul.Siraj, who treats of the history of his own and im 
,ediiiK times, introduces the reigns of the more powerful sovoroii 
. . fn i fnrmincr R. HOrfc of AfcmcMictc/i (le (jrOti 


, . - 

jdintr times, introauces xne reigua tuc with a full 

3 t of the Court notabilities, forming a sort of Almanack ^ (^ofka of Muha-m- 
ndim India These lists embrace the various branches of the Il-»yal lamily, 
inisters, Judges, and Governors of Provinces. The following names of the 
iU’s or’military administrators of Bengal, which appear in the official returns, 
av serve to check or confirm the imperfect data obtained from the casual 
jtioes of local history to be met with in the general narrative of th^ events of 
I A TCmnire at large. There is this discrimination, however, to be made that 
leso imperial nominations were often merely titular, while t^^e effective ex- 
jutive was in other and independent hands : 


Under Altamsh, a.h. 607-633. 

*■>'3 

Under Nfisir-ud.din Mahmud, a.h, 644-664. , 

iSXLo ^ vSiUJf 

^,1^ kSlLc alU cjlA yiJi jHa- V.*J| 
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ACCES-. 
SION ^ 

A. H. • 


NAMES OF GOYEBNORS. 


REMARKS. 


631 


642 


8 . 


9. {iifi? 

10 . 


656 

657 
657 


11. (yJO^I . 

^U. V&LU 

12 . i/ijtji 

13. 


659 

676? 


14. ) 

15. Jj*.i) iyi<>J| ‘S*4*<« 


Fledges Lis allegianoe to Bizfyh on 
her elevation in a. h. 6343^coTitinue8 
in the Government tilK642 A. H., 
when he surrenders the kingdom to 
No. 9. (Minhaj-ul-Sir4j, the his- 
torian, was at his court at this 
lazier period. 

Obtains possession of Lakhnanti on 
the 5th Znl Kaad, a. h. 642 — dies 
in 644. 

Dates uncertain. First appointed 
during the reign of Nusir-ud-dm 
Mahmud of DehlL He seems to 
have been a powoiful ruler and a 
daring commander, and finally met 
his death in his retreat from an 
over-venturesome expedition into 
Kdmrup. He had previously as- 
sumed independence under the title 

ofe^Wl 

Appointed in A. n. 656. ^ 

subsequently in temporary posses- 
sion). 

Eecognised, on receipt of his tribu- 
tary presents at head* quarters, in 
the early part of a. h.^657. 

Obtains a momentary advantage over 
No. 12 in his absence from his 
Capital ; eventually taken prisoner 
and superseded by No. 12. 

Son of No, 12.* On the accession of 
Balban in a. h. 664, he forwoiitid 
elephants and tribute to Dehli. 

Appointed by Balban.'f* He after- 
wards asserts his independence^ 
and assumes the title of 


681 


16. 




Balban sends armies against him 
without Buccess, and at last pro- 
ceeds in person to Bengal. Finally, 
Toghral is surprised and hilled. 

Second son of Balban, installed with 
royal honors. • 


* Zid-i-B^i in one place, page 63, calls him 
and agaj^a, at page 66# f^l ^ 

t Zidd-Bami, pp. 82-92. 
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As I have such frequent occasion to quote the names of the Kings 
of the Imperial Dynasty of Dehli, I annex for facility of reference a 
full lift of tliese Sovereigns. 

■ LIST OF THE PATHAN SULTANS OP HINDUSTAN. *' 


DATE ^ 

ACCESSION. NO. 


(DEHLI). 


NAMES OF SULTANS. 



Mniz-ndflain Muhammad bin 6am (1st Dynasty.) 
Eutb>ud-dm Aibek. 

Aram Shah. 

Shams-ud-dm Altamsh. 

Rnkn-ud-dm Firuz Shdh I. 

Sultan Eiziah. 

Muiz-ud-din Bahrdm Shah. • 

Al^ud-dm Masaud Shah. 

Nasir-ud-dm Mahmud. 

Ghiaa-ud-dfn Balban. 

Muiz-ud-dm Kaikub&d. 

Jalal-ud-din Firdz Shdh II., Kliilji (2nd Dynasty). 
Kukn-ud’din Ibrahim. 

Al^ud-din Muhammad Shdh, 

Shahab-ud-dm Dmar. 

Kutb-ud-dm Mubarak Shdh L 
Nasir-ud-din Khusru. 

Ghias-ud-din Tughlak Shah (3rd Dynasty), 
Muhammad bin Tughlak. 

Firuz Shah III,-, bin 8alar Bajab, 

Tughlak Shah II, 

Abubakr Shdh. 

Muhammad Shah bin Firuz Shiih. 

Sikandar Sh4h. 

Mahmud Shah bin Muhammad Shah (Timur, 800). 
Nusrat ShAh, Interregwum, Mahmud restored, 802. 
Daulat Khan Lodi. ^ 

Khizr Khan 8yud (4th Dynasty), ^ 

Muiz-ud-dm-Mubdrak Shdh II. 

Muhammad Shah bin Farid Shah. 

’Aalam Shdh. 

Bahldl Lddi (5th Dynasty). 

Sikandar bin Bahldl. 

Ibrahim bin Sikandar (Baber, 930 a.h.) ^ ^ 

Muhammad Humdyun, MoghuL 
Farid-ud-din Shir Shdh, AJghdiu 
Isldm Shdh. 

Muhammad ’Aidil Shdh. 

Ibrdhim Sdr. 

Sikandar Shdh (Huadydn, 962 a.h.) 


The unenlivened Chronicles of the Local Governors of Bengal enter 
upon a more interesting phase, in the nomination of Ndsir-ud-dfn 
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Mahmud, the soi^ of the Emperor Balban, who subsequently came 
to prefer the easy dignity of Viceroy, in the more ffven climate of the 
south, in derogation of his birth-right’s higher honours, an^ the 
a#endatit dangers of Imperialism at Dehli. One of*the most touch- 
ing chapters of Indian history is contributed by* the incidents of this 
monarch’s meeting with his own arrogant son, Muiz-ud-din Kaiku- 
b^d, who had succeeded to the superior dignities abjured by the 
father.* They then met as nominal Vassal and Suzerain, but little 
unequal in power, and each occupying independent and preparedly 
hostile camps, on the ordinary route between their respective capitals. 
Oriental etiquette, and more reasonable distrust, for a time delayed 
the interview, in which, at last, nature was destined to re-assert its 
laws, and to reconcile even conflicting royal interests, by subduing, 
for the moment, the coarse vices of the son in the presence of the 
tempered virtues of the father. Repeated amicable conferences, how- 
ever, merely resulted in each returning on his way, with but little 
change in the relative political position of either ; and the compara- 
tively obscure repose of Ndsir-ud-din Mahmiid remained undisturbed, 
while other successors filled his son's throne at Dehli. The more 
immediate questfon bearing upon the attribution of the earliest coins 
in the Kooch Bah6r treasure, is exactly how long did Ndsir-ud-din 
continue to live and reign. Zid-i-Bami,t and those who follow his 
ill-digested history, affirm that he retained his provincial kingship 
till 699 A.n., when he divested himself of all symbols of royalty in 
the mere dread of the confessedly overwhelming power of Ald-ud- 
din Muharai^d Sh?ih, to be, however, reinstated by that Sultan ; 
and, finally, it is asserted that N4sir-ud-din was still in existence, 
and once again reinvested with the full insignia of a king, by Tughlak 
Shdh, in A.H. 724. * 

Ibn JBatutah, a higher authority in proximity of time, and obvi- 
ously more intimate with the purely indigenous histoiy, states that 
N^ir-ud-din, on his ruturn from his interview with his son, reigned 
some years expression which is scarcely compatible with 

* Zid-i-Barni, p. 142 ; Ibn Batutcdi, iii., p. 178; Lee's Translation, p. 117 ; 
and of Amir Khnsru, Dehlivi, ^ • 

t Printed edition, p. 451 ; Bndauni MS. ; Ferisbtah (Briggs, i. p. 406). 

t French eflition, iii., p. 179, and xiii. Dr. Lee’s “ two years,’’ p. 118, 

is an error. 
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the idea of a nearly continuous rule of “ forty-threi solar years, and 
a decease in a.h. 725, as adopted by Stewart a prolongation of 
adn^istrative functions indeed altogether inconsistent with the direct 
evidence of the dates on the money of Kai Kaiis, or the parallel pr0f 
of Shams-ud-dfn’s exercise of the functions of sovereignty in 702 
A.H., associated as they are with the uncontested historical and nu- 
mismatic demonstration of the succession of one grandson, Shah&b-ud- 
din, whose ejection from his inherited section of the kingdom by his 
more powerful brother, Bah6,dur, formed so prominent a ground for 
imperial interference in the affairs of Bengal. There facts are each and 
all too well ascertained to leave any doubt that the authors who make 
N&sir-ud-din’s reign extend to 725 must be in en*or ; the source of the 
mistake seems as simple as it is obvious,, the mere omission of the son’s 
name as preceding that of the father, in Persian MS. writing, or simple 
ignorance of the order of local successions, would account for the whole 
difi&culty. And, as is obvious, Ibn Batutah’s own personal knowledge, 
and possibly connect autograph version, reproduced independently in 
other lands, have not saved later transcripts of his work from analo- 
gous impcrfection8.t 

But there are other and more direct internal evidences in the texts 
of the Indian authors, of confusion and imperfect knowledge in the 
relation of the incidents attendant upon the re-settlement of Bengal 
by Al4-ud-d!n a.h. 699,* where it is stated that “ a chief, named 
Bahadur Khdn,” was at this time appointed to ‘‘ the eastern districts 
of Bengal,”} with the object of dividing the province, and thus 
rendering its rulers “ more subservient to the Court of Jehli.” It is 
highly improbable, had Nasir-ud-din been living at the epoch in ques- 
tion, that a grandson of his should have been selected for such a 
charge to the supdicession of his own father, Shams-ud-din, or in 
priority to the son of that father, Shahdb-ud-din, who was the elder 
or perhaps better-bom brother of Bahadur, each of whom, IBn Batutah 

* Stewart’s Bengal, p. 80. 

t Ex. gr., Bahadur is made the 8on of N^sir-ud-dm, at p. 179, vol. iii., instead 
of the grandson, which the text at p. 210, vol. iii., and p. 213, vol. iv., afiBiros him 
* to have been. Lee’s MS. anthorities again, in omitting the intermediate name of 
Nisir-nd-din, skip a generation, and ante-date Shams-nd-di'n (Firdz) in oonsti- 
tnting him a son of Ghids-ud-din Balban (p. 128). ^ 

} Ferishtah, Briggs, i., p. 406 ; Stewart, p. 79. 
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certifies, in turn succeeded to royal honours in the old capital of 
Bengal. 

Having completed this simple outline of the historical data, I now 
proceefl to describe the coins in their due order ; first on the list in 
priority of time is a piece which I can only doubtfully assign to 
Bengal, and whose individual appropriation, moreover, must remain 
to a certain extent inconclusive. The coin itself will be seen to bear 
the hereditary name of the first Moslem Conqueror of India, Mahmud 
of Ghazni, and the oft-revived title of . the founder of the dynasty, 
Ndsir-ud-din Subuktagin, a conjunction of royal designation afready 
seen to have been applied to a succession of Pathfin princes, whose 
intitulation followed antecedent conventionalisms. 

Ndsir-ud-din. Mahmud Shah, 

No. 1. 

Silver, Size, viii. Weight, 163.1 grs. Unique, British Museum, 
Obv. Rev. 

dUb 

Margin, illegible. 



The incidental details of the legends restrict the assignment of this 

piece to one of two individuals, the eldest or the youngest son of 

Altamsh, the latter of whom was imthoritatively designated by the 

like name and title on the decease of his brother, in 626 a.h.’*' The 

• 

Tabakdt p. 181 ; l^b j uJUj p. 201. 
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citation of the formula, “ during the reign of (the Khalif) Al Mos- 
tansir billah,^' on the reverse, limits the final period of the issue of 
the coin, not exactly to the 6th month of the year a.h. 640, when 
that Pontiff died, but with clear precision to a.h. 641, when the 
knowledge of his death was officially declared by the substitution of a 
new name in the Mintages of the capital of Hindusti,n.* 

This younger son was destined eventually to succeed to the throne 
of his father at Dehli, in 644 a.h., after the intervening reigns of 
Rukn-ud-din Firuz Shdh,. Riziah, Muiz-ud-din Bahrdm Sh4h, and 
Ald-ud-din Masadd Shdh, in all, however, extending only over a 
space of eleven years, posterior to the death of Altamsh. The second 
Mahmud, must, under these conditions, have been but of tender years, 
and though, at this conjuncture, promoted to the titular honours of 
an elder brother, not in any position to exercise authority in his own 
person, and less likely to have had medallic tribute paid to him by his 
father, should such have been the origin of the exceptional specimen 
under review. To the first-born Ndsir-ud-din Mahmdd, no such 
objections fypply ; he was very early invested by his sire with the 
administration of the important government of Hansi, and in 623 
A.H., advanced to the higher charge of the dependencies of Oudh, from 
which quasi frontier, he was called upon to proceed against Hisdm- 
ud-din Avaz, (No. 4 in the list of Governors, suprd)^ who had already 
achieved a very complete independence in the province of Bengal. 
Here, his arms were fortuitously, but not the less effectually, success- 
ful, so that he had honours thrust upon him even to the Red Um- 
brella, and its attendant dignitie8,t whatever the exact measure of 
these may have been. Under such triumphfijit coincidences, it is 
possible that the universal favourite, the still loyal heir- apparent, 
may have placed his own name on the coinage, without designed 
offence, especially as at this time Moslem Mints were only beginning 
to adapt themselves to their early naturalization on Indian Wl, and 
when the conqueror’s camps carried with them the simple machinery, 
and equally ready adepts, for converting bullion plunder on the instant 
into the official money of a generaf, or his liege sovereign. Altamsh’s 
* f Fath&ii Saltdns of Dehli, coin No, 33, p. 22. 
t His title is usually limited by Minh4j-ul-Siiij to ifiiJLo pp, 177, ^81, 201 ; 
but on one occasion clkL. ^pB out incidentally in the Cour^at wher^ in 
kifli place among the eons of the Emperor Altamsh, he is so designated, p. 178. 
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own circulating media were only in process of crude development at 
this period, and had scarcely risen superior to the purely Hindis cur- 
rencies it had served the purpose of his predecessors to leave virtually 
intact :*his own strange Turld name,* .and that of many of his suc- 
cessors, continued to figure in the Ndgari letters of the subject races 
on the surfaces of the mixed silver and coppfer coins of indigenous 
origin, at times commemorative of imperfectly achieved conquests, 
and the limited ascendancy implied in the retention of the joint names 
of the conqueror and the momentarily subject monarch -jf while the 
Sultan’s own trial-pieces, in silver, were indeterminate in their design 
and legends, as well as utterly barbarous in their graphic execution. 

Had the coin under review followed the usual phraseology and 
palsEJOgraphy of the Imperial Nasir-ud-din Mahmdd’s Mint legends, 
it might have been imagined that an ancient and obsolete reverse 
had been, by hazard, associated with a new obverse. But the obverse 
inscription in the present instance differs from the latter Dehli no- 
menclature in the addition of the word Shdh after the name of Mah- 
mud^X contrasts as singularly in the forms of the lettg.’s, and the 

* This name I have, as a general rule, retained in the form accepted as the 
conventional English orthography — Altamsh. TLo correct rendering of the 
\)riginal is still an open question, but the more trustworthy authors reproduce the 
designation as a transcription supported in a measure by the repetition 

of the third letter in the Knfic dies, and mado anthoritative, in as far as local 
pronunciation is concerned, by the Hindi correlative version of 
(Pathan Sultans, Coin No. 14), Tho inscription on the Kutb Mjnab, at Dehli, 
has which accords with the Arabic numismatic rendering on the 

reverses of the Hindi Coins now cited. 

See also Tdj-ul-Maasir, AliUmish : Wasdf, AUtmish, and at times 
Badauni, Ailtitimish, 

Elliot’s Historians of lifdia, p. Ill, * 

+ See coins of Qhahir deva. 

Obverse. Bull, Legend : I 

Reverse, Horseman. Legend : I 

— Pathan Sultdns, No. 16 j Ariana Antiqua, pi. xix. 16. 31, 34 ; Prinsep’s Essays, 
i. 333, plf xxvi. 81 j Minhaj-ul-Siraj, pp, 215, 240 j Tod’s Eajas than, ii. 451 ; 
and J. A. S, Bengal, 1865, p. 126. 

t So, in written history, N 4sir-ud-dm M ahmud, the Emperor, is called byhis own 
special biographer, 

(pp. 9, 177, 178, 201, etc ) which is in contrast to the nominal adjunct so constant 
with his predecessors, Firiiz Sh4h, Bahrdm Shdh, Masdud Shdh. On one oocasioq 
only does the additional Shdh appear in^ substituted li^ of Altamsh*a Court 
(p. 178), where the text gives— 1. Sultdn Ndsir-ud-dm * * 2. Sultdn Ndsir- 
ud-din Mahmtid ; and at the end, after the name of Eukn-ud-din Firuz Bhdh, 
comes » Ndsii#d.din Mahmud BhdhJ* 
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msertion of the short vowels with the more deferred issues, as it, on 
the iOther hand, closely identifies itself in these marked peculiarities 
with the initial dies of Ahamsh and the closely sequent coinages of 
Bizfah, two of which latter are now known to be the produce*' of the 
Lakhnauti Mint. 

RIZIAH. * 

The earliest coins that can be definitely attributed to a Bengal 
mint, are those of the celebrated Queen Begnant of Muhammadan 
India — Riziah, the daughter of Altamsh. The ministers at her 
father's court were scandalized at the preference it was proposed . to 
extend to a daughter, in supercession of the claims of adult male heirs 
to the throne ; but the Sult^U justified his selection, alike on account 
of the demerits of his sons, and the gifts and acquirements of his 
daughter, who had been brought up under the unusual advantages of 
freedom from the seclusion enjoined for females by the more severe 
custom of ordinary Moslem households, aided by the advantages in- 
cident to the exalted position occupied by her mother as the leading 
and independently-domiciled wife. After the brief reign of Rukn-ud- 
dfn Firdz, extending over less than seven months — who freely ex- 
emplified by his misconduct his father’s prophetic reproach — Riziah 
succeeded in establishing her supremacy in the city of Dehli (a. h. 
784), and Eastern eyes witnessed the singular spectacle of an unveiled 
and diademed Queen — the first in India— directing the hosts of Isl^m, 
under the canopy of the immemorial regal seat on an elephant. 
Rizfah’s early inauguration was attended with no inconsiderable dan- 
ger and -difficulty, arising from the organised military resources of the 
various governors pf provinces, who hesitated in conceding their 
allegiance. Eventually, however, to use the expression of Minhdj- 
ul-Sir6j, quiet was established throughout the empire, and Riziuh’s 
sway was acknowledged from Daibal to Lakhnauti.” In a.h. 737, 
the Empress proceeded in person to quell an outbreak on the part of 
Ikhtidr-ud-din Altdniah, Governor of Tiberhihd ; but was taken 
captive in the engagement that ensued, and, possibly with scant cere- 
mony, introduced into the hyem of the conqueror, who shortly 
afterwards advanced upon Dehli in the hope of recovering the so- 
vereignty, to which he had thus acquired an adventitiofll claim ; but 
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his army was in tnm defeated, and himself and Biziah met their 
deaths near Kaithal in the month of Babi-al-Awal, a.h. 738% * 

The contemporary biographer in his ofificdal lists styles this queen 
a title which she affects on the ordinary copper 
coins, t but on the silver money she adopts the designation of 


Jaldlat-ud-din, Riziah. 

Coin No. 2. 

Laknauti, a.h. ? 

Silver. , Size, vii. Weight, 168 grs. Plate L, figure 1. 

Type, Obverse^ the whole surface is occupied by the legend. 

• Reverse^ circuler area, enclosing a double-lined square. 
Narrow margin. 

Obv. Rev. 


^ 1/1 JhLJ\ 

jxxi\ 




Reverse Margin, * * aAaJf ♦ * 

(See also a similar coin from the Laknauti Mint, Plate i., fig. 
27, page 19. Coins of the Pathan Sultans of Hindubt4n.| 


* Tabakat Ndsiri, pp. 183, 186, 261. See also Tbn Batntah, iii. pp. 167, 168. 
+ Fathdn Sultans, Nos. 28, 29. 

t It would Boom from the orthography adopted in this earliest record of the 
name of Laknauti ) that the original Semitic transcription was designed 

to follow tbe classical derivation of Lakshma/navati which was 

soon, however, adapted to the more colloquial Luchhman 1^7 the addi* 

tion of an h after the k, as in which form it appears under the first local 

Snltdns (cSin No. 3, etc.). Minhdj-nl-Siraj relates its elevation to the rank of the 
capital in snperoession of Nnddeah by Muhammad Bakhtiar in the following terms : 

fjAjjjj hjLo 

^ Ohm*) ^ ^ 3 O At 

Printed edit. p. 151. The same author, at p»162, gives a full acoonnt of thp 
remarkable size, progress, and general topography of the oity as existing in 
A.H. on the occasion of his own visit. 

It is diifiofilt to say when the name of the city was changed to 0<mr, a denomi- 
nation which is never made use of by the older authorities. Aboi Fasl says, 
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L— RUKN-UD-DrN KAI KAU'S. 

The full and satisfactory identification of the king who ruled under 
the designation of Kius has yet to be accomplished. B&jendraMa 
Mitra has suggested a notion that Nisir-ud-din Mahmtid, the son of 
Balban, so often mentioned in this article, sought, as local ruler of 
Bengal, “ to continue his allegiance to his grandson Kaimurs [momen- 
tarily king of Dehli], even after his deposition, and possibly after his 
death,*** by retaining his name on the public money. I should be 
disposed to seek a less complicated explanation of the numismatic 
evidences. Kai Kius’ date, tested by the examples of bis mintages in 
the Kooch Bahar hoard, is limited, in range of time, to five years 
(691-695 A.n.) ;t a latitude might be taken beyond the ascer^ned 
units, which are somewhat indeterminate in their tracings, and have 
equally suffered from abrasion, on the exposed margins of the coins, 
but the ninety and the six hundred can scarcely be contested. If we 
examine the political state of India at this period, we find that Hin- 
dustan was abnormally quiet under the feeble rule of Jaldl-ud din 
Ffrdz (687-696 a.h.) : AM-ud-din’s conquests in the Dakhin could 
have but little affected Bengal, so that any changes that may have 
taken place in the latter kingdom were probably due lo succes- 
sional or revolutionary causes arising within its own limits. We can 
scarcely build up a theory of an access of vigour and assumption of 

** Formerly it was called Lncknontj, and sometimes Gonr** (A. A. ii p. 11) ; while 
Bnddani g[ives a ridiculous version of the origin of the desig^nation as being 

derived from He writes LirV j jjljue j 

Lytir 

(•Ij jjf ^ obvious imperfection 

of the critical philology of the derivation, however, debars its reception, as does 
the caustic alternative of grave,” which the often deserted site, under the 

speedy action of water and a semi-tropical vegetation, may have deservedly earn- 
ed for it. But it is quite legitimate to infer that as was the an^lient name 
for central Bengal (Wilson, Glossary, sub voce ; Albiruni, quoted J. R. A. B. i., 
N. S., p. 471), and so intimately associated with the tribal divisions of the 
indigenous Brahmans, that the designation originated in the popular appli- 
cation of the name of the country to its own metropolis, and that the town 
continued to be called Gwwr in vernacular speech in spite of the new names 
80 frequently bestowed upon it by its alien lords. 

• JoM. As. Sw. Beng., 1864, p. 608. 

+ Rajendra Lala says, “ the units one and three are perfectly glear.” Ool, 
Guthrie’s three coins are imperfect in the word for the unit. I observe traces of 
afowr on two specimens ; and I read, with some certainty, 696 on another. 
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independence by Nasir-ud-dfn himself ; nor is it probable that, in such 
a case, he would have changed both his title and his name. Besides, 
the array of title on the coins in the triple succession of Svltdns is 
altogether inconsistent with his actual origin. Though he wa§; the 
son of one emperor of Dehli, and the father of another, he could 
scarcely ignore the rise of the former from a state of slavery, or 
conceal the fact that Balban himself never pretended to have been the 
offspring of a king. , The two alternatives remain, of either supposing 
that N4sir-ud-din died before 691 a.h., a question discussed elsewhere, 
or to conclude that his son Rukn-ud-din Kai K&us temporarily as- 
sumed kingship during the lifetime of his father,* and that his 
limited reign and local obscurity saved his memory from the com- 
ments of history. I fully endorse Rajendra L^l’s suggestion that Kai 
Kaus would have been likely to be selected as a name for one of a 
family who took so many of their designations from Persian heroic 
ages, and the elaborate intitulation adopted by that prince, on his 
coins, of the son and grandson of a Sultan, favours such an identi- 
fication.f It will be seen that, although the opening terms of his 
obverse legends follow the conventiotfal and unvarying mint phraseo- 

* The following is the genealogical tree, according to Ibn Batntah, See vol. 
iii., pp. 174>5, 179, 210, 462 ; vol. iv., p. 212. 

^ 

I 

I I 


t The name of the son of Kai Kobdd, who was elevated to the throne of Dehli 
on the death of his father, is variously given by Oriental writers as Shams-ad-dm • 
and^jK^. Bndiiuni and the Mii-dt-ul-Alm (MS.) give Kai Katir^ 
but the ms^oiyty of anthors prefer the Kwiom/wrs, Zi&-i-Bami does not state the 
name of the boy, but mentions a son of Altamsh, in the previous generation, m 
having been called Kaiomwrs (printed ed. p. 126). 

6 • 
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logy in the use of ike (reigning) Sultan, yet after his own 

proper name he styles himself merely and seemingly desired 

to strengthen his potion by the* insertion of the regal titles oif his 
father and grandfather ; though there is so far room for questioning 
this supposition in the fact that the father had fallen short of supreme 
power, and was only doubtfully authorized to call himself Sultan, 
while in strictness the Imperial Balban should have been designated 
the Sultdn (past regnant) ; but on the other hand, N^lsir-ud-din had 
been so long virtually a king in the south, that the complimentary 
use of the term was quite within heraldic licence ; and it is to be 
remarked, that a similar omission of the supreme prefix occurs in 
Naair-ud-din Mahmud Shddia coin (No. 1), which, if correctly attri- 
buted, would prove the legitimacy* of the optional use of one or the 
other form. 

These are avowedly mere speculations ; but when it is considered 
how much attention was paid in India, in those days, to eveiy vaiy- 
ing shade and degi*ee of honoraiy rank, how much importance was 
attached to even the colours of official umbrella8,t and other, to us, 
minor observances, it cannot but be felt that these subordinate indica- 
tions may chance to prove of material aid in illustrating doubtful 
interpretations, 

Kai K^us. 

No. 3. 

Lakhnauti, A.H. “ 691, 693,”t and 694-695. 

Silver. Size, vii. Weight, 168 grs. Veiy rare. Plate I. fig. 2. 

Type, as in the previous coins. 


* The BeDgal Mints, after the initial uncertainty, soon settle themselves down 
to follow tlie established Dehli models. In the latter, it will be seen, great care 
was taken by all those sovereigns who could boast of a Royal descent to define 
the fact upon their coins. Bahram Shah, Masauil ShAh, Naair-ud^lm * Mahmud 
bin Altamsh, and Ibrahim bin Firuz all entitle themselves Bal- 

ban, Kai Kub4d, Jalal-ud-dm Firdz, and the great Ala-ud-din Muhamm^ Shah 
Lave to be content with their own solf-achieved 

t *«., MinMjnl-Sirfij, p, 263} 

oJlj ^Ikil ditto, p. 181, a.h. 625. 


, I Bal)a RijendraUla Mitra notice, four coins of this king .rith the date. fiQi 
633 Jonrn. A. Soa Be^, 1864 p. 679. He was l^led to 
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Obv. Rev. 

jylJaLi jAlk4 f t 

Margin, ^ 

IL— SHAMS-UD-DI'N FFRUZ. 

Whatever may have been the actual date of Ndsir-ud-dm*s decease 
or political obscuration, we tread upon more firm ground in the con- 
joint testimony of the coins and the historical reminiscence8.of Ibn 
Batutah, in the assurance that his son, Shams-ud-din Firuz, was in 
full possession of power in Western Bengal at the time of Muhammad 
bin Tughlak’s abortive revolt against his own father, in 722-3 A.u.* 
The African traveller incidentally mentions that to the court of this 
southern monarch fled the nobles who had engaged in the contem- 
plated treason, which originated in the camp of the army of the 
Dakhin, of which the imperial heir was commander. Professedly 
written history is altogether at fault in establishing the existence 
01 * illustrating the reign of this sovereign } and even Ibn Batutahf 

* As this passage presents no particular difficulty, beyond the difference of the 
torts from which English and French translators have di’awn their inspiration, I 
merely annex the rendering given in the amended Paris edition, vol. iii., p. 210* 
*• lios autros emira a’onfairent pics du Sultan Chems eddin, fils du sultan N&cir- 
oddiu, fils du sultiur GhiyAth eddin Balaban, et se fix^ent asacour. . .Les4mira 
fngitifs Bcjouru^ent pros du sultan Chems eddin. Dans la suite, oelui-oi 
mom-ut, leguant 1e tr6nc k son fils Chih&b eddin. Ce piince suoceda & son p^re ; 
mais son f^re cadet, GhiyAth eddin Beh4do4r B6urah (co dernier mot signifie, 

^ dans la langne indieune le rioir), le vanquit, s’empara du royaume, et tna son 

* fr^re Kothlofi KhAn, aiusi que la plupart de ses autreafreres. Deux de oeox-oi, 
le sultan Chih4b eddin, et K4sir eddin, s’enfuirent pr^ de Toghlok, qui se mit 
en maroho avoc eux, afin de oombattro le fratricide. II laissa dans sen royaume 
Bon fils Mohammed en quality de vioe-roi, ct s’avanqa en h&te vei's lo pays de 
Lacnabntgr. II B’en rendit maltre, fit prisonuier soe sultan GhiyAth eddin Beha- 
dodr et reprit aveu oe oaptif le chemiu de sa capitale.” See also L^e’s Translation, 
p. 128. 

t Ibn Batutah in the following extract tells us so^mnolt about the real history 

• of Bengal at, and previous to hia own visit, that I quote the Arabic text 
extenso ; I feel it is the move necessary to reproduce the original version- on this 
occasion, as Dr. Lee’s translation is altogether deficient ki any reference to the 
passage, which was clearly wanting in the MSS. at his dispos^ 

iiiyaLjlj ^ JLili ^(JiLm 


4 
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does little m?re than place upon record the affiliation, elevation, and 
decease of Shams-ud-din, whose own coins alone furnish the addition- 
al item of his regal name of Firdz ; and in their marginal records 
* 

UftiJlj A/tii! iAUUij 

c)i Wj 

A^ i.5Ji Aij| tt)l (^1 

iiiUU w Ajj( A^l 1^1 (>1*5 

sSSS Aijiy 3lA^ vi^sCii t£Xl/0 A^^IL ^j)| jjlc 

jAjjU l^Ox) Aiai aJ ^%l| 

^1 LSh 

cAjli. ^44^ ^^UaUa/j 

ijLok' (3^ ^Lm aaIa^i 

«^' tjjiJ ys*^| yj ^JiJ\ jS* jli[ Ja-yij #liSJ| 

^•yi u* t5^ .>**• '♦y 15^' 

0 Yol. iy. p. 212, Paris edition. Aj^ tJjk) 

TKANSLATION. 

(Test lo Sultan Fakhr eddin, enmomm^ Fakreh, qni eat nn sonrerain dis- 
tingue, aimant lea etrangers, sartout lea fakirs et lea soufia. La royaute do oe 
pays a appartenu an Sultan N&ssir eddin, fils da Sultan Ghiy&th ed din Balban, 
et dont le fils, Mo’izz eddin, fut investi do la aouverainete &,Dihly. N&ssir eddin 
Be mit en marohe pour combattre ce fils ; ils se rencontrerent but les bOrds du 
fleave, et leur entrevue fut appel^e la rencontre des deux astres heureux. Nous 
avons d^A raoont^ cola, et comment NAssir eddin abandonna Tempire A son fils 
et retouzna dans le Bengale. II y s4jouma jnsqu’A aa mort, et eut pour suoces- 
Beur son (autre) fils, Ghams eddin, qui, aprAs son trApas, fut lui-mdme remplaod 
par Bon file, ChihAb eddin, lequel fut yaincu par eon frAre, GhiyAth eddin • 
BAhAdonr Bofir. GhihAb eddin demanda du aeoonrs an Sultan GhiyAth eddin 
Togblok, qni Ini en aocorda, et fit priaonnier BAhAdour Bofir. Gelui-oi fut 
ensuite relAohA par le fils de Toghlok, Mohammed, aprAs son ayAnement, A con- 
dition de partager ayec lui la royantA dn Bengale ; mais il se rAyolta oonAre Ini, 
et Mohammad Ini fit la guerre jusqu’A ce qn’il le tuAt. Ilnomma alors gouyer- 
neur de oe pays un de ees beaux-frAres, que les troupes massacrArent. * Aly GhAh, 
qui se trouyait alors dans le pays de Lacnaouty, s* empara de la royautA du 
Bengale. Quand Fakhr eddin yit que la puissanoe royale Atait sortie de la 
Hamille du Sultan NAsair eddin, dont il Atait un des affranchia (ou clients), il se 
xdyolta A SodoAwAn et dans le Bengale, et se declara indApendant. Une yiolente 
iniznitiA suryint entre lui et * Aly GhAh. Lorsqu’arriyaient le temps de Thiyer et la 
aauon des pluies, Fakhr eddin faisait une incursion snr le pays de Lacnaouty, au 
• moyen du fieuye, sur l^nel il Atait puissant. Maas quand reyenaient les jonrs oti 
il ne tombe pas de plnie, ’Aly GhAh fonSait snr le Bengale par la voie de terre, A 
cause de la puissance qn’il ayait snr oelle-ci. 
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establish the fact of his possession of Lukhnauti dunng the period 
embraced between the years 702-722, and (at same moment) of 
his ownership the Eastern Province of Bengal represented by the mint 
of Sondrgaon. A subordinate incident is developed in the legends 
of the coins, that he felt himself sufficiently firm in his own power to 
discard the supererogatory adjuncts of descent or relationship, and 
relied upon the simple affirmation of his own position as 

Shams-ud-din, Firuz Shdh. 

No. 4. 

Laklmauti, a.h. 702,* 715, (Col. Bush), 720, 722. 

Silver. Size, vii. Weight, 168.4 grs. Very rare. Plate I., fig. 3. 
Type as above. 

Obv. 

^2J{kLJt 

Margin, [ ] j 

Son 

Silver. Size, vii. Weight, 168 grs. Unique. 

Type as above, 

IIL-SHAHiOJ-UD-DrN. BCOffBAH 

Neither history, incidental biography, nor numismatic remains 
avail to do more than prove the elevation, as they seem to indicate 
the briei a,nd uneventful rule, of Shahab-ud-din, the son of Shams-ud- 
dfn Firuz, and grandson of the once recognised heir-apparent of 
Balban. 

* See also FathCii Saltins of Hlnd^t^n, p. 87, coin dated 702 a.h. Thui 
coin was published by me in 184)8. 1 then read the date as 702 a.h. I was not 
at the time unversed in the decipherment of Arabic numbers, and probably fuom 
the very difficulty of placing the piece itself, I may the more rely upon the accu- 
racy of my*original interpretation. 1 mention this fact, as 1 am at present un- 
able to refer to the coin itself. 


Rev. 

Ji 


; I _ 

AVm* v»*^<ATr? 

No. 5. 

ivgaon, A.H. ? 
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The singularly limited number of the coins of this prince, confined 
—if Calcutta selections be not at fault* — ^to three examples amid 
the 13,500 accumulated specimens of the currencies of other tings 
of the land over which he temporarily held sway, sufficiently mark 
his status in the general list of the potentates of the century in which 
he lived. No date or place of mintage is preserved Cjjt his extant 
money, and the single additional item supplied by their aid is his 
personal or proper name, which appears on their surfaces as ; 
a crude outline which might suggest a doubt as to the conclusiveness 
of the transcription of 5/^, iiow confidently adopted as expressing an 
optional rendering of the grandfather’s title of a name 

which was even further distorted from the Turki original by the 
conversion of the medial j r into the vernacular cerebral, or Z — d. 
For the rest, the pieces themselves, under the mechanical test, in 
their make, the forms of their letters, and the tenor of their legends, 
evidently follow closely upon Shams-ud-dm’s mintages, and as clearly 
precede the money of the same locality, issued by Ghids-ud-din 
Bahddur Shdh who in 724 a . h . drove this, his own brother, Shahab- 
iid-din to take refuge with Gln'as-ud-din Tughlak Shdh. Bahadur’^ 
career has yet to be told in connexion with his own coins ; but to 
dispose of Shahdb-ud-din,J as far as the exercise of his Mint preroga- 
tives are concerned, he seems to have been lost to fame, from the 

* The name of this king does not appear in any of Rajendralal’s lists. 

t The ancient name of of Bokhara notoriety in 360 A. ii* 

(Freohn Rocensio Numorum Muhamniadanorum, pp. 139, 593, 678), was sub- 
jected to strange mutations on Indian soil. My authority for the substitution of 

the filial i in place of the vowel | is derived from Ibn Batntah, wlio uniformly 
writes the word with an g (iii. 231, 6, 293.) Ferishtah (text, p. 131) has 
whence Stewart’s Bagora (p. 74). Dow gave the name as Kem^ and Briggs as 
Ktmra (i. pp, 266, 270, etc.). 

X Those who delight in interesting coincidences might see, in this name of 
6hah£b-ud-dm, a most tempting opportunity for associating him with a really 
important record by the Indigenes themselves, inscribed on a stone t>lab in the 
fort of Chunar, setting forth their victory over a Malik" Shahab-tfd-dm, 
quoted as acting under Muhammad bin Tughlak, in Samvat 1390 (a. h. 734) ; 
but I confess I do not myself encourage the identification, Chunar is certainly 
not out of the range of access from Bengal ; but other men of mark may have 
fiUed this command, and the name of the fortress itself is never heard of in 
reference to the affairs of the kingdom of Lakhnauti, in those early days, though 
tl\e main road of communication between the two capitals of the north and the 
south took its course through Budaun or Kanauj and Jauupore. The inscription 
is otheiwise well worthy of further examination, in as far as it concerns the 
history of imperial influence upon proximate looalities; and as such 1 transcribe 
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date when he was absorbed with an associate fugitive brother (Nasir- 
ud-din) under the aegis of the Emperor of Dehli. . 

Shahdh-ud’din, Bughrah Sh^h. 

No. 6. 

Mint, ? 

Silver. ||^e, viu "Weight, 168.5 grs. Two coins only, CoL 
Outhrie, Plate I,, fig. 4. 


both the text and Dr. Mills* translation of the brief passages which may chance 
to illustrate the general subject* 

Verse 6 : 

%TTsn tfwrv lfqTf*rf*I8 H 

“By Muhammad,* lord of the hostile Yavanas SnAHAii-UD-DfN and the rest, 
though an enemy, was Saiiiaja, the treasure of benignity, employed as prime 
minister.** 

Verso 11 : 

*iT3nTf^ «. Insr^^anrc- 

“ Samvat 1390, in the month of Bhadra, fifth day of the waning moon, on 
Thursday, was the kingdom set free frOin Malik Shahab-ud-din, acting under 
the protecting favour of Sairaja Dkva aforesaid.** 

— See Journal As. Soc. Bengal, vol. v., 1886, p. 3^1). 

A subordinate but still more open inquiry also suggests itself in connexion with 
the mention of Sliahab-ud-dinin 734 A. H., as to whether, amid the strange con- 
fusion of names and titles, the “ KadrKhon,** who is noticed by Perish tah under 
the original designation of Malik Bidar Khilji, may not, perchance, have been tho 
identical Shahab-ud-dfu Bugh rah, reinstated as simple governor in Lakhnauti, as 
his brother Bahadur was restored to power in Sonargaon. I am aware that this is 
treacherous ground to venture upon ; but such a supposition is not without other 
incidental support, especially in Ibn Batutah’s passage (original, hi. 214, quoted 
at p 48), where Kadr Khau is spoken of as if he had been in effect the lastJlBcion 
of tho family of Nasir-ud-din Mahmud Bughrah. 

The original passages in Perishtah are as follows (i. p. 237) : — 

jjLi t£lU j 

0* P* 244). 

jd csyJ vfihLo \jj] tS 

b j 4^ aJKu 

See also Briggs* Translation, i. pp, 412, 433. 

The Tdrikh Mubarak Sh ahi has the name in manifest mi stransoription as Bcmddr, 

A difficulty necessarily suggests itself in regard to the tribe of Khilji, but the 
use of the n^e in its non-etlniio sense might readily be explained by the old 
subordination of the Bengal family to the !^liilji dynasty of Fh’uz, or the 
specially Khilji serial succession of the earlier governors of Bengal. 
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* Type as usual. 

Obv. 


Margin, (remainder illegible) 


Rev. 

^•l A>yt 




IV.— BAHADUR SHA'H. 


The single point in the biography of Bahadur Sh^Lh, which remains 
at all obscure, is the date of his firfit attaining power, Ibn Batutah 
records with suflScient distinctness, that he conquered and set aside 
his regnant brother Shahdh-ud-dln^ sometime prior- to Ghi^-ud-din 
Tughlak’s reassertion of the ancient suzerainty of Dehli over the 
lightly-held allegiance of Bengal, and his eventual carrying away 
captive the offending Bahddur, who was, however, soon to be released, 
and restored with added honours,* by Muhammad bin Tughlak, 
almost immediately on his own accession, Indian home-authors, who 
so rarely refer to the affairs of the Gangetic delta, give vague intima- 
tions of the first appointment of Bah§,dur to Eastern Bengal by ^Al^- 
ud-din Muhammad in a. h. 799, t assigning to him an inconceivable 
interval of placid repose until a. n. 717, when he is stated to have 
broken out into the turbulent self-assertion for which Jie was aftei- 
wards so celebrated. 

The two statements are certainly at variance, but Ibn Batutah ’s 
is tht most readily reconcilable with probabilities, and the demands 
of the up to this time legible dates on the coins which Bahadur put 
into circulation in Bengal. I might Tiave some doubt as to the 
conclusiveness of the reading of the date 710 on his money in the 
Kooch Bahdr trouvaille^ but I have none as to the clear ekpr^sion 
of A.H. 711 and 712, though the singular break occurring between 
712 (or 714) and 720 suggests a suspicion of an originally imperfect 


Jj ^ Ij • 

Tabak6fc-i-AkbaH. jlfy ^ 

Bee also Z(&-i-Bami, printed edit, p, 461. 
t Stewart, p. 75. Ferishtab (Briggs) i. 4^. 
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die-rendering of the = 10 for — 20 which would bring 

the corrected range of Bahfidur’s dates to 720-724 ; but even these 
figures leave something to be reconciled in reference, to their asso- 
ciate jAace of mintage, for in 720-722, his father, Shams-ud din 
Firuz, was clearly in possession of the already commemorated “ Lakh- 
nauti but such an anomaly might be explained by the supposition 
that Bahadur, in the earlier days, used the name of Lakhnauti as a 
geographical expression for a portion of the dominions ordinarily 
administered from that capital. Undoubtedly the first appearance of 
the contrasted designation of the Eastern capital “ Son^rgaon*’ occurs on 
a coin of his father ; but even this sign of discrimination of urban 
issues would not be altogether opposed to a continuance by Bahadur 
of the loose usage of Camp Mints, of naming the metropolis as the 
general term for the division at large, or inconsistent with the 
subsidiary legitimate employment of the designation of the province 
on a coinage effected anywhere within its own boundaries, — ekher 
of which simple causes may have prevailed, and been utilized with 
a new motive, if any covert ulterior meaning might be designed, as 
implying that Bahadur himself had special successional or other 
claims to the metropolitan districts. 

Tughlak Shdb’s intervention in the affairs of Bengal seems to have 
originated in an appeal on the part of the ejected Shahab-ud-din 
against the usurpation of his brother Bahadur. The result of tlio 
Imperial expedition to the South was the defeat, capture, and 
transport to Dehli of Bah^idur Shah ; but among the first acts of the 
new Sultdn, Muhammad bin Tughlak, was the release and re-installa- 
tion of the offender, shoT^ng clearly that he was something tnore 
than an ordinary local governor, transferable at will, and that possibly 
the interests of the father and son, in their newly-established dynastic 
rank, and the confessed insubordination of the latter, were indepen- 
dently aclvocated by the opposing members of the royal line of 
Bengal, whose family tree could show so much more ancient a series 
of regal successions than their parvenu Suzerains, whose elevation 
dated scarce fivo*years back. One of the most interesting illustrations 

* Among more critical Arabic scholars than the Bengal Mint Masters ever 
a^ooted to be, this point would have been easily determined by the insertion 
or omission <5f the conjunction ^ vaUf which, as a rule, i^required to the 

unita and the twenties^ but is not used with the units and tens, 

7 
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# of the present series is contributed by coin No. 9, in the legends of 
which Bahidur acknowledges the suprenaLacy of Muhammad bin 
Taghlak over Eastern Bengal during a.h. 628.* The subjection 
seems, however, to have been of brief duration, as sometifne in or 
after' the year a.h, 730 Bahidur appears to have reverted to an 
independent coinage, in a new capital called after his own title 
Ohidsp'&r (coii^ No. 8), and in a.h. 733 MShammad bin Tughlak is 
found issuing his own coin in Bengal, and Bahkdur, defeated and put 
to death, contributed an example to insurgent governors in his own 
skiu^ which was stuffed and paraded through the provinces of the 
empire. 

IV. Bahddur Sh6.h. 

No. 7. 


Lakhnauti, A. h. 710?, 711, 712, 7-3, 7-4, f break, 720, 721, 722. 

Silver. Size, vii, to viii. Weight, ordinarily, 160 grs. ; one 
example is as high as 167.5 grs. Rare. 

Obv. Rev. 


^ J ^ 1^1 ^Lji 

Margin, 








• Ibn Batutak gives the followiog additional particulars of Bahadur’s rein- 
stallation II [Muhammad bin Tughlak] Ini fit de nombreux cadeaux on 
argent, obevaux, Elephants, ot le renvoya dansV)n royaume. II exp^dia aveo 
lui le fils de son fr^re, Ibrdhim Kh^ ; il couvint aveo Beh^our Bofirah qu’ila 
poBS^deraient le dit royaume par 4gales moiti^s ; que leurs noms figureraient 
ensemble sur les monnaies ; que la pri^re serait faite en leur nom commun, et 
que GhiyAth eddin enverrait son fils Mohammed dit Berbath (Jsb^), oomme 
6tage pr^ dn souverain de Unde. Ghiy&th eddin partit, et observa toutes les* 
promesses qu’il avait faites; seulement il n’envqya paa son fils, comhie il avait 
4t^ stipule. Il pr^tendit que oe dernier s’y 4tait rofus^, et, dans son disoours, 
il blessa les oonvenanoes. Le souverain de Tlnde fit marcher au seoours dn 
fils de son fr^re, Ibxihim Ehtn, des troupes dont le commandant 6tait Doldjf 

idtatiiy ^Ucs oombattirent Ghiy&th eddin et le tu^rent ; elles 

le d^pouill^rent de sa peau, qu’on rembourra de paille, et qu’on promena ensuite 
dans les provinces.” — VoL iii. p. 816, 

t The dates 7-8, 7-4, may perchance be obliterated records of 728 and 724. 
I have placed them 4 ^ong the lower figures, but 1 have no' sanction for 
retaining them in that position. 
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No. 8. 

Second Mint, GWdspdr. l)ate, 730. 

Silver. Size, vii. Weight, 166 and 164.5 grs. Vety rare. Two 
coins. Col. Outhrie, Plate I., fig. 5. 

Margin, • £CiJ|^ a 

Bahddur 8h4h, 

as Vassal under Muhammad bin Tughlak.^ 

No. 9. 

Sondrgaon, a.h. 728. 

Silver. Weight, 140 grs. Unique. DMi Archceological Society, 

Obverse^ jlA j 

Reverse^ Area, <5^ ^ aUU 

Margin, J A^«Ji 

Muhammad bin Tughlak Shdh^ Emperor of Hindustan, 

(in his own name) after the re-conquest of Bengal. 

No. 10. 

Lakhnauti, a.h. 733. 

Silver. Small coins. Size, v. to vj. Weight of well-preserved 
coins, 168.5 grs. Five specimens, Col, Outhrie, Plate I., fig. 6. 

Oby. Rbv. 

I 

*-U|Jll Afl v 

A ■■ 

jjU (JUj A — U| 

^.Reverse, Margin, ^ 

j J aAftjf 

If the place of mintage of these imperial coins had been illegible, 
I should almost have been prepared, on the strength of the pecu-- 
liarity of the forms of the letters, to have assigned their execution 
to a Bengal artist. The original model for the type of coinage may 
be seen in fig. 90 j page 54, Pathfin Sultdns. The late Mr. O'. Prec- 
ling, of tlie Bengal C.S., has left on record hi|(wquiBition of a gold 
piece of the same design (from the Dehli Mint) dated A.fl. 725. 
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V.— FAKHR-UD-DIN. MUBARAK SHAH, * 

On the departure of Muhammad bin Tughlak from Bengal, T^tdr 
Khfin, honorarily entitled Bahr4m Khdn, an adopted son o! Ghias- 
ud-din Tughlak, seems to have been left in charge of the provinces 
included in the government of Sondrgaon, while the Lakhnauti 
division of . the kingdom of Bengal was^ntrusted to Kadr KhSn. 
On the death of Bahrdm Khdn,* which is stated to have taken place 
in 739 — ^but may probably have to be antedated to 737 — Fakhr-ud- 
din Mubarak, his Sildliddr^ took possession of the government, and 
proclaimed his independence. He was in the first instance defeated 
by the troops sent against him from Lakhnauti, but finally succeeded 
in maintaining his authority, and, as the coins prove, in retaining his 
hold on Sonfirgaon and its dependencies throughout the nine years, 
from 741 to 750 a.h., comparatively undisturbed. The history of 
the period is confused, and the dates given by the native authors 
prove of little value ;t but the coins establish the fact that in 751 
another ruler, designated Ikhtidr-i/d-din Ghazi Shah, presided over 
the Mints of Eastern Bengal. 

V. Fakhr-ud-din, Mubarak Shah. 

No. 11. 

Son&rgaon, a.h. 737,-741, 742, 743, 744, 745, 746, 747, 748, 749, 

750. 

Silver. Size, vi. to vi|. Weight, 166.0 grs. Unique. 

Plate I., fig. 7. 

Obv. • Kev. 

jylt JLJ( 

Margin, 

* lfi*Sm-ud-d(n Ahmad Bays, Mub^rah killed ^ahrdm EhAa ; while Abal Fail 
affirms that Mnb 6 rak Mt Kadr Khin to death.— Ayin i-Akbari, ii. h. 
t Ferishtoh, Briggs, Tpp. 412-413 j iv. 328 . Stewart, pp. 80 - 83 . 


<aJ| ii Ji. 

^ — •M‘1 j .eli 
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The %bo ve speciraea ii unique in date, and varies in the opening 
legend of the reverse from the less rare coins of later years, which 
commence with 

VL— ’ALX-UD-DIN. ’ALI SHAH. 

'AH Shah, whom Muhammadan writers, hy a strange jumble, have 
endowed with the surn^tue of his adversary Mubarak, and ordinarily 
refer to as “ ’Ali Mubdrak,”t assumed kingship on the death of 
JCadr Khan, Muhammad Tughlak’s representative at Lakhnauti, 
entitling himself 'Ala-ud-din. The more important incidents of his 
reign are confined to his hostilities with his rival, Fakhr-ud-dfn 
Mubarak of Sondrgaon, who possessed advantages in his maritime 
resources, while the rivers remained navigable for large vessels during 
the rainy season, but which were more than counterbalanced by Ali 
Shdh's* power on land, which availed him for the greater part of the 
year, and which finally enabled him to establish his undisputed rule 
in the Western provinces. 

His coins exhibit dates ranging from 742 to 746 a.h., and bear 
the impress of the new mint of the metropolis, Firdz^b^Ld, an evidence 
of a change in the royal residence, which clearly implies something 
more than a mere removal to a new site proximate to the old Lakh- 
nauti, whose name is henceforth lost sight of, and may be taken to 
indicate a strategetic transfer of the court to the safer and less exposed 
locality of the future capital, Pandua.J 'Ali Shah is stated to have 
been assassinated by his foster brother, Haji Ilias.§ 

^Ald-nd-din, 'Ali Shi^h. 

No. 12. 

Firdzdbdd, 742, 744, 745, 746. 

Silver. Size, vij. Weight, 166.7 grs. Rare. Plate I. fig. 8. 

Type as usual. 

i *■ 

* See also an engraving of his coin (dated 750) Pathdn Saltans, fig. 151 and 
page 82. 

t Budauni MS. Ferishtah, iv. 329. Stewart, p. 82. Ayin-i-Akbari, ii. 21. 

J Stewart, speaking of Firuz’s advance against Ilias, says, “the Emperor 
advanced to a place now called Feroseporeabad, where he pitched his camp 
and commenced the operations of the siege of Pnndna,” p. 84, There is a Mahal 
Firuzpdr in Svrear Tandah, noticed in the Ayin-i-Akbari, ii. p, 2. See also 
the note fpm Sliams-i-Sir^j, quoted below (p. 61), under the notice of Hiiw 
Shdh's reign. # 

§ Stewart, p. 83. 
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Obv. 

J t^dJl sHc 


lyi 


Bev. 

jixiCi 


c^Ivaj 




Margin, 

iUiif- j yU| iiu. ^Ul gjUi ^ aCJi iailf 


vn.— IKHTrABUDDrN. GHAZrSHAH. 


At the period of this king’s accession to the sovereignty of Sondr- 
gaon in A. h. 750 or 751, we lose the aid of our most trustworthy 
^recorder of the annals of Bengal during his own time. The conclu- 
sion of Ibn Batutah’s narrative leaves Fakhr-ud-din Mubdrak still 
in power, while the native authorities are clearly at fault ifl their 
airangement of dates and events, and altogether silent as to any 
change in the succession in Eastern Bengal, except in their allusions 
to the more than problematical capture of Fakhr-ud‘d1n and his 
execution by *Ali Mubdrak in 743 A.n,, with the final accession of 
Ilids one year and five months afterwards.’’* 

The numismatic testimony would seem to show that Mubdrak 
was succeeded by his own son, as the Ul Sultan hin Ul Sult&n may 
be taken to imply. The immediately consecutive dates, and the 
absolute identity of the fabric of the coins, as well as the retention 
of the style of Bight-hand of the Khalifat IKi the reverse, alike 
connect the two princes ; while the cessation of the issues of GhdzS 
Shdh simultaneously with the acquisition of Sondrgaon by Bias, 
in A.H. 753, would seem to point to the gradual spread of the power 
of the latter, which is stated to have been at its zenith just before 
Firdz ni. assailed him in his newly consolidated monarchy in 754. t 


• Stewart, p. 88. 

f Shams-i-Sirdj, speaking on hearsay, affirms that Shams-nd-dfn Ilias captured 
and slew Fakhr-nd-din after Firua lll.’s first . expedition into Bengal, 
and that the main object of the latter’s second inyasion of that province 
wa^or the purpose of reasserting the rights of Zafar Khan, the son-in-law 
ofFakhr-ud-din ^ho had fled for protection to Dehli), to the kingdom of 
llastam BeogoL it is jtSserted that although Ffrdz succeeded ifl obtaining 
this concession from Sikandar, who, in the interval, had succeed^ to his 
fifkther^s throjie, Zafar hii^elf was wise enough to decline the dangerous 
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Ikhtidr^ud‘din, Gh&zi Shfih. * 

No. IS. 

, Sondrgaon, a^. 751-753. 

Silver. Size, vi. Weight, 166 grs. Veiy rare indeed. Three 
coins, CoL Guthrie, Plate I. fig. 9. 

Obv. Ebv. 

jjf 

Margin, 

j ^4^1 AIm jtimjllA dC^Jl ijiuk 

Vn,-SHAMS.UD.DrN. ILFA'S SHA'H. 

The modern application of old coins divides itself into two branches 
— the suggestive development of ob'Scure tradition, and the enlaige- 
ment and critical revision of accepted history. The transition point 
between these archteological functions, in the present series, declares 
itself in the accession of Hias Shah, the first recognised and effectively 
independent Moslem Sultdn of Bengal, the annals of whose reign 
have been so often imperfectly reproduced in prefatory introductions 
to the relation of the ^agnificent future his successors were destined 
to achieve as holders of the interests and the commercial prosperity 
of the Delta of the Ganges, to whose heritage, indeed, England 
owes its effective ownership of the continent of India at the present 
day. 

proximity to so powerful a rival monaroli, and to return in the suite of the 
Sultin. The Beng4li troops, under Zafar Kh4n, subsequently distinguished them- 
selves in an opposite quarter of India, near Tattah, and their commander was 
eventually left in charge of Guzrit. — Sham8-i-Sir4j, book ii. cap. 9 , etc. — 
See also Journal Arohaaological Society of Dehli (Major Lewis’s abstraet 
translation), 1849 , p. 15 . 

The T&rikh-i-Mubirak Sh4hi (dedicated to Mubuak II.), the concluding 
date of which is 838 a.h., also declares that Hl^i Ilfis killed Fakhr>ud’dfn in 
741 A.H. This last date is a manifbst error ; as is also, jmbably, the omissiox^ 
by both authors, of the wprds son of before the name of Fakhr-ud-din. 


j4-il 
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The compiler* of the English version of the early history of 
Bengal* adopts the conclusion that Hdji Ilids first obtained power 
on the assassination of “ ’Ali Mubtok” in 745-6, but the previous 

■A 

rectification of the independent personality and status of the two 
individuals thus singularly absorbed into one, will prepare the reader 
for the corrections involved, .though not, perhaps, for the apparent 
anomalies the coins disclose. Medallic testimony would seem to 
indicate a long waging of hostile interests between the real *Alf 
Sh^h and Haji IHas, before the latter attained his final local 
triumph ; for although Hi^ is seen to have coined money in Firdzabdd 
in 740 A.n., the chance seems to have been denied him in 741 ; 
and in 742 his adversary, ’Ali Shdh, is found in full possession 
of the mint in question. The Kooch Bahar hoard reveals no coin of 
either party dated 743, but in 744 the two again compete for owner- 
ship, which ’All Sli^h for the time being continues through 745 into 
746, when the annual series is taken up and carried on successively 
for an uninterrupted twelve years by his more favoured opponent. It ^ 
is needless to speculate on the varying course of these individual 
triumphs ; suffice it to say, that the increasing power of the ruler of 
Pandua, in 754, excited the Emperor Ffruz III, to proceed against 
him in all the pomp and following of an Oriental suzerain, resulting 
only in the confession of weakness, conveniently attributed to 
the periodical flooding of the country! — which effectively laid 

* Stewart, p. 83. 

! Stewart felt a difficulty about the right position of Akddlah, the real point 
of attack, and a place of considerable importance in the local history of Bengal. 
The following is Zia-i-Bami’s description of the place, taken from the concluding 
chapters of his history on the occasion of Firuz Shah’s (HI.) invasion of Bengal 
in 764 A.H : — 

P. 588, printed edit. ^ ds^ J il)) ^ fj 

Kennell gives another Akdallah north of Dacca. ** Map of Hindoos tan.” 

In the following passage Shams-i-Siraj desires to make it appear that Ffruz 
HI. gave hia oion name to the 6ity of Pandua ; but, as we have aeon that the 
designation was applied to the new capital either in 740 or 742 — that is, long 
before Firuz became king of Dehli, it will be preferable to conclude that the 
ntune was originally bestowed in honour of the Shams-ud-dm Firuz of Bengal, of 
tHe present series. The quotation is otherwise of value, as it establishes, beyond 
a doubt, the true position of the new metropolis : — ^ 
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the foundation of the ultimate independence of Bengal, A monarchy 
which was destined so to grow in power and material wealth as to be 
competent, indirectly, inthepers^of Shir Shih, to recover for’ the 
old Mifhammadan interest the chenshed capitals of the north, and to 
eject from Hindustan the Moghuls who too hastily boasted of an easily- 
achieved conquest of the country from Bhira to Bahdr,^' 
Shams-ud-din, lUds Sh^lh. 

No. 14. 


Silver. 


Firuzdbid, A. H. 740, 744, 746, 747, 748, 749, 750, 751, 754, 755, 

756, 757, 758. 

Size, vii. Weight, selected specimens, 168.0 grs. ; ordinary^ 
weights, 166.0 grs. 

Type No. 1. The old Dehli pattern. 

Obverse^ Square area. 

Reverse, Square area, within a circle. 

Obv. Rev, 






UjX/I 

Margin, 

j j gjjl *>1^1 

Type No. 1. Variety A. Silver. Size, vii. Weight, 166 grs. 
Obverse, Lettered surface. 

Reverse, Small circle, area. 

No. 15. 


Ffrdzdbdd, a. h. 758. 

Type No. 2. Broad coin. Size, ix. Weight of the beat and selected 
specimens, 166.0 grs. only. 

Obverse, Plain lettered surface. 

Reverse, Circular area, with narrow margin. 

\j eJ\AS\ «U e)UaU 

(hence) • • • • b 

. ^Zii oy ^bf xJtASt sJjfi 

From the origined MS. in the possession of nd-din Kliln of I^ohird, 

8 
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Legends, both obverse and reverse as in No. 1 type, 

Marginal legend, . . ^ t 

The Koooh Bah^r trove musffave been rich in this type flf coin, 
and of the parficular year a. h. 758, as out of 109 specimens in Col. 
Guthrie's collection, there is no single example of any other date. 

No. 16. 

* Son^rgaon, a. h. 753, 754, 755, 756, 757, 758, 

Type No. 8. Size, vii. Present weight, 166 grs. after the obvious 
reduction by boring out. Plate II., fig. 10. 

Obverse^ Square area. 

Reverse^ Circular area, with broad margin. 

Obv. Bev. 

J^UJl ^j)lkLJ| 




^Uf jiLJ\ 

Margin, 

Aw ji|^ jU-MI ACmJI 

IX.-SIKANDAB BIN ILIAS. 


This king — ^the second only in the still incomplete assertion of 
local independjenoe of allegiance to the throne of Dehli — exhibits in 
the material wealth of his national coinage the striking progress 
incident to comparative freedom and identity of home interests, which 
may be achieved, almost on the instant, by the denizens of a commer- 
cial centre so favoured by nature as the Delta of the Ganges. 

Tried by such a test, few statistical returns could present more 
effectively the contrast disclosed in the Kooch Bahdr treasure between 
the accumulated produce of the Bengal Mints, reprUenting a century 
and a quarter's limited activity, attended with all the advantages 

of a diffused circulation, but under a subordinate government, as 

--- • 

compared with the overwhelming array of coins bearing the impress 
of a single unfettered monarch, whose money was, in , effect, new 
from the dies. To nnmismatista the enhar^ed proportion will he 
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more significantly shown by a reference to the additional number 
of Mint-cities, the singular variety of new types produced, and above 
all, by the sustained series and corroborating repetitions of annual 
dates. • It is under the latter a^ct alone that I have now to com- 
ment on the history of a reign already sufficiently told in other pages. 
Sikandar Sh^lh placidly succeeded his father towards the end of 759 
A.H., and the coins of the period sufficiently support the date of such 
a transfer of power, in the final year 758 recorded on the issues of the 
father, though proof of the accession of the son is less marked, as 
the seeming anomaly obtained — under the conjoint efforts of father 
and son to achieve release from thraldom to a distant suzerain — of a 
concession to the son of much independent power, and, coincidently, 
the right #0 coin money in his own name, whether in his own camps 
or in his father’s royal cities. Though some of the earlier designed 
coins give evidence of due humility in titular phraseology, the same 
simplicity is adhered to, in continuous mintages, long after the 
ftmoval of any possible impediments or restrictions to the adoption 
of comparatively exalted titles ; though in the more independent 
governmental mintages of 758 a.h. (No. 21) the is affect- 

ed even during the life-time of the father, and, after his own accession, 
higher assumptions, and a more definite approach towards personal 
hierarchical honors, are discovered in the metropolitan issues of 766- 
780 (No. 22), while special service against the infidels seems to be 
implied in the novel intitulation of The conqueror of 

the enemies of God,” on the Firfizabdd money of 769 a.h. (No. 23). 

But the most interesting details furnished by Sikandar’s coins are 
those which illustrate the geographical distribution of the chief seats 
of government. Unlike the Northern Moslems, who, in the difficulty 
of moving the Eastern hosts — conventionally deemed essential to an 
Imperial progress — over the imperfect- highways of Hindustan, con-* 
fined th Ansel ves ordinarily to one fixed metropolis, the kings of 
Bengal enjoyed Jfeilities of river communication almost unprecedented : 
their various capitals, situated within easy distance of one another, 
were at all times accessible by water, — a differently constructed 
State barge secured at any season free approach to the seaboard 
cities of the Great Ganges or the towns on the narrow channels of 
the western streams. These frequent regal visitations are incidentally 
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recorded on the coinage of the day, by t}ie insertion of the prefix 
of to the name of the selected residence, which term colloquial- 

ly marked the presence of royalty within the limits of the favoured 
fiscal division. ^ * 

Sikandar’s mint cities were five in number— No. 2, Firuzdbdd ; 3, 
Satgaon ; and 4, Shahr Nau, in Western Bengal ; with 5, Sondrgaon ; 
and 5, Muazamdhdd^ in the Eastern division of the province. 

2. The first-named mint, in addition to the preferential Hazrat^^ 

is styled variously Baldat and “ fortified city,’* a speci- 

fication which probably refers to the separate though closely proxi- 
mate citadel of Akddlahy so celebrated in the military annals of the 
time (coin No. 26). 

3. Satgaon is distinguished by the prefix of (AtrRm) a term 
which, in India, came to be conventionally used for a tract or geogra- 
phical division of country,!* a sense which * would well accord with its 
application to Satgaon, as the third circle of government of Bengal 
proper.! In the subsequent reign of Aazam the mint specificatiolf 
is more directly brought into association with the town itself in the 

seemingly more definite localization involved in the word 

4. Shahr Nau^ I suppose to have been the intitulation of the new 
city founded near the site of the old Laklmauti ;|| it is variously 

denominated as the simple ^Arsal or (populous, richly 


# ** Prsesentia, Majestas j nrbs, in qna est regia sedes.” 

t in Persian, moans " surface of the earth.” Sir Honry Elliot 

remarks, “ The words used before Akbar’s tim 
larger than a Pergwinah were , AhA, , 

— Glossary of Indian Terms, suh voc “ Circ6r.” 

J Zid-i-Bami, in introducing his narrative of Tnghlak Sh6h*s expedition to 
Bengal (a. h. 724), speaks of that province as consisting of the three divisions 
** L^hnauti, Sun4rgaon, and Satgaon” (p. 460, printed edit.). 

The Ayin-i-Akbai*i, in the xvi. cent. A. d. thus refers to Satgaon, ^ There are 
two emporiums a mile distant from each other ; one called|^atgaon, and the 
other Hoogly with its dependencies ; both of which are in the possession of 
the Europeans.’* — Gladwin, ii. p. 15. See also Kennell, p. 57. Stewart’s 
Bengal, pp. 186, 240, 243, 330. 

§ From v-jwaJ “amputavit:” hence Aj-aJ “oppidum, vel potior, prmcipua 
pars oppidorum.” 

II The decipherment of the name of this mint (as Col. Yule reminds me) 
determines for mediroval geography the contested site of Nicolb Conti’s 
Cefnove, The Venetian traveller in the East in the early part of the fifteenth 


0 to represent tracts of country 
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cultwated) ♦ Ttis pT0gres8\vely less appropriate name may be sup- 
posed to bave merged into the official Jannat&b&d, which follows in 
Mint Sequence. 

6. Sdndrgaon, as a rule, retains its ancient discriminative designa- 
tion of JIIa. ^ which eventually had to cede to its rival 

Muazamabdd. 

6. Muazamahad, There is no definite authority for the determi- 
nation of the site of this city, which, however, seems to have been 
founded by Sikandar about 758-759 a. n., when his own coins record 
that he himself assumed the title of without trenching upon 

the superlative usually reserved for the reigning monarch. 

I conclude that there was a gradual migration from the ancient Sondr- 
gaon to the new city, which grew in importance from the govern- 
mental centre implied in the (No. 19) of 760 a. h., to 

the SjJj, the great city of •Mua^amibad” (No. 18) of 

about 780 a. h., till, on the disappearance of the name of Sonargaon 


century is recorded to have said that “ he entered the month of the river Ganges, 
and, sailing up it, at the end of fifteen days he came to a largo and wealthy 

city called Coruove iPn both banks of the stream there are most charming 

villas and plantations and gardens Having departed hence, he sailed up 

tlio river Gauges for the space of throe months, leaving behind him four 
very famous cities, and landed at an extremely powerful city called Maarazia • 
.... having spent thirteen days *on an expedition to some mountains to the 
eastward, in search of carbuncles* . . he , returned to the city of Cernove, 
and thence proceeded to Buftbtania.** — The travels of Nicold Conti, Hakluyt 
Society, London, pp. 10, 11. 

See also Purchas, vol. v. p. 608 ; and Murray’s Travels in Asia, ii. 11. 

There are also many interesting details regarding the geogi’aphy of Bengal, 
and a very full and lucid summary of the histoiy of the period, to be found in 

Da Asiade Joaode Barros” (Lisbon, 1777, vol. iv, [viii.], p. 4G6 et seq,). At 
the period of the treaty of Alfonso de Hello with, “ El Bey Mamnd deBengala** 
(the king whom Shir Shdh eventually overcame) the name of Shahr Nau had 
merged into the old provincial designation of Gaur, which is described as “ a 
principal Cidade deste Reino he ohamada Qouro, situada nas correntes do Gan- 
ge, 0 dizem ter de comprido tree legnas, das nossas, e duzontos mil vizinhos,” 
(p. 458). Satigam makes a prominent figure on the map, and Somagom is 
located oi^a large island within the Delta, the main stream dividing it from 
Daco, which is placed on the opposite or left bank of the estuary. 

More modern accounts of the old city may be found in Purchas, i. 579 ; 
Churchill, viii. 54 ; also Rcnnell, Memoir of a Map of Hindoostan, London, 
1788, p. 55 ; Stewart, p. 44, and in a special work entitled “ The Bains of 
Goar,” illustiated with maps, plans, and engravings of the numerous Muham- 
madan edifices extant in 1817, by H. Creighton, 4to., London, Black, Parbury 
and Allen. See also Elliot’s Glossary of Indian Terms, mh voce, Gour Brahmin. 

• The adjective (derived from Coluit) will admit of other meanings, and 
if understood as applying to a town, might signify well bailt|” locally rakka,. 
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from the marginal records of the general currency, the new metropolis 
appropriates to itself the immemorial of Eastern Bengal 

(No. 32 A.) 

With a view to keep these brief geographical notices under one 
heading, I advert for the moment toiTo» 7, Ghiaspur, of which locality 
I have been able to discover no trace ; and likewise anticipate the duo 
order of the examination of Aazem Shah’s mint cities in referring to 
the sole remaining name of Jannatdhdd^ an epithet which is erroneous- 
ly stated to have been given by Humdydn to the re-edified Lakhnariti,* 
but whieh is here seen to have been in use a century and a half be- 
fore the Moghuls made their way into Bengal. . 

The single item remaining to be mentioned in regard to Aazam’s 
mints is the substitution of the word in lieu of as the prefix 
to Firuzibdd (No. 35), in parallel progress towards centralization with 
the Mint phraseology adoi#ed in the case of Satgaon. 

Sikandar Shah lin Ilias Shah, 

No. 17. 

FiruzSbdd, A. H. 750, 751, 752, 753, 754, 758, 759, 760. 

Type No. 1. Ordinary simple obverse, wim reverse circular are 
a and margin. 

Obv. Kev. 

Margin, 

j AXmi ACmmJi ^ 

* Ayin-i-Akbari, ii. p. 11 ; Stewart’s Bengal, 124. Bengal itself^ was called 

iuL^, ^^The Paradise of Regions.” Ibn Batntah, iv. p. 210, says the 
Persians called Bengal ** *1^1 signifie,” en arabe, un enfer 

rempli de biens.”* Marsden, Num. Orient, p. 578, gives a coin of rAU-ud-dm 
Hnsain ShAh, of a. h. 917, purporting to have been struck at “ Jannatabad” 

t oJb ** regio also oppidum. The plurals are said to vary* in correspond* 
enoe with the independent meanings, as and jJi 
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No. 18. 

Son&rgaon, a. h. 756, 757, 759, 760, 763. 

Type No. 2. The usual lettered obverse with circular area and 
margin •reverse. • « 

Obv. Rbv. 

* aijia. 


aU| 

sLw 

Margin, ' 

AjUa^j Aw jlL. aLJi saa 

No. 19. 

• 

Muizam^bad, A. H. 760, 761; 763, 764. . Plate IL fig. 12. 
Variety A. 

Margin, 

AjUaUWJ {*Xe^ J 

, ** No.20. 

Firuzabad, a. h. 764. 

Variety B. 

No. 21. 

Sonargaon, a. h. 758, "f^d. 

Type No. 3. As usual. 

Obv. Rev. 

jUjAJ^ . 


cjUJLJi 


^6 aU| 


Margin, as usual. 

No. 22. 

Flrdzdbfid, A.H. 765, 766, 770, 771, 772, 773, 776, 779, 780. 
Type No. 4. Coarse coins, badly formed letters. Obverse, simple 
lettered sunface. Reverse, circular area. 
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• I 

^ j **^1 

^Lw 

Margin, 4 jU^ j ^ *tj| 

No. 23. 

Firuzdbfid, A. h. 769. 

Silver. Size, vii. Weight, 166 grs. Very rare. Plate II. fig. 11, 
Type No. 5. Similar design to type 1. 

Obv. ^ • Bbv. 

I * 


^^f ojlhLmJf 
mlikJLwJf 


ytlill 

«aLU| iapH 


Margin, • 

• • j J ^ A^asJi m 

• No. 24. 


Satgaon, a.h. 780, 781, 782, 783, 784, 788. Plate H. fig. 13. 

Type No. 6. Obverse, a quadrated scalloped shield, with open 
bosses on the margin containing the names of the “ four friends,” the 
intermediate spaces being filled in partially with the king’s titles. 

Beverse, hexagonal star-shaped lozenge, with exterior marginal 
legend#* 


^ The pattern legend of this mint-die seems to have been taken from oral 
data^ as it is engraved as dJUf ojsjf yt&fl instead of the more critical AU| |i>^| 

aIjt^lAJ|The increased facilities of intercourse by sea probably aided 'theoob 
loqnial knowledge of Arabic in the estuaries of Bengal j while the learned of Dehli 
had to rely more upon books and oooasional teachers. Ibn Batutah teUs us, that 
Huhammad bin Tnghlak, though pretending to speak Arabic, did not distinguish 
himself in the act, while Ui&s must hi^elf have performed the pilgrimage 
to Mecca. ^ 
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Obv. Rkv. 

A-Uf AA*1:L 

^^lLLJ| 

iilLL 

Ohvcrse Margin, 

^1p y} J^Wf ^Wl j.UJff 

Reverse Margin, 

aXmJ| 21^ 

No. 25. 

Shahr Nan, a. n. 781, 782, 783, 784, 785, 786 Plate II. fig. 14. 
Type No. 7. Obverse^ a simple octagon, with four circlets in the 
margin containing the names of the four friends of the Prophet, the 
rest of the exergue being filled in with the king’s own titles. 

Reverse^ a diamond-shaped area with the crossed lines prolonged 
to the edge of the piece ; the lines are slightly scalloped outwards 
to form an ornamental field. 

Obv. Rev. 

2(Ljw a5.a1^ 

sUtf illf 

(xUi. 

Obverse Margin, 

jJ| vyU^ 

Reverse Margin, 

AjUaj-* j j ^ y ACJf 

The name of the mint is imperfectly* expressed on even the best 
specimens, and great latitude has been permitted in the omission or 
insertion of entire words in the reverse marginal legend. 

Variety A. differs merely in the pattern of the reverse area, which 
is ornamented with double instead of single scallops. 

No. 26. 

Firdzdbdd, A. H. 780, 781, 782, 783, 784, 785, 786, 787, 788, 789, 

790, 791, 792. ^ ‘ 

Type No. 8. Obverse^ circular area, with a board margin divided 

9 • 
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by circlets enclosing the names of the four friends of the Prophet, 
the intermediate spaces being filled in with their titles. 

BeversCf octagonal rose scalloped lozenge, with narrow margin. 

Obverse, * 

Margin, 

Reverse, 

Margin, 

No. 27. 

Satgaon, A. h. 780. 

Variety A. Reverse Margin, 

etc. dSjl^\ aC«J| 

No. 28. 

Muazamih^d (the great city), A.n. ? 

Variety B. Mint, g,xb 

No. 29. 

Shahr Nau, a. h. 781. 

Variety C. Mint, j 

No. 30. 

Col. Guthrie has a gold piece of type No. 8, size vii. and a half, 
weighing 158 grains. The coin is inferior in execution to the ordinary 
silver money. The letters are badly formed, and the marginal legend 
is altogether obliterated, t 

No. 3L 

Ffrtiz^bad, a. h. 781, 782, 783, 784, 785, 786, 787. 

Type No. 9. Obverse, circular area, with a broad margin, broken 

* M. Beinand interpreted the word as Defensor (Journal Asiatique, 1823, 
p, 272), in whioh he is followed by Marsden (ii, p. 667). Sayud Ahmad again, in 
his transcript of ’Ala-ud-din’s Inscription of 710 a. h,, reproduces the title as 
j ILmHi which, in effect, carries a nearly identical meaning 

(Asar-ul-sunadid, p. 58). 

f The only other Bengal gold coins I am at present able to refer to area well- 
preserved piece of Jdldl~ud din Fatah Shah bin Mahmud (dated a. h. 890), now 
in the possession of Colonel ijfothrie, weighing 161.4 grains, and a coiil in the B.M. 
AAsigned to ’Ala-ud-dm Husain (a. h. ^6-927) which weighs 159.5 grains. 
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by small shields containing the names of the four companions of the 
Prophet ; the intermediate spaces are filled in with titles which 
occasionally pertain to the king, but at times exclusively belong to 
the Irilams.* 


Reverse^ hexagonal field ; 
Obv. 

y\ 


narrow margin. 

Rev. 

^ f 

(SUx dJ:L 


Ohverse[Margin, 


Reverse Margin, 


X.— A^AZAM SHAH. 

The accession of Ghias-ud-din Aazam Shah was disgraced by rebellion 
against his own father and coincident open war, in the course of which 
Sikandar fell in a general action between his own and his son’s troops. 
Native historians are more than ordinarily obscure in the narration of 
these incidents, and the dates relied upon are singularly untrust- 
worthy, when brought to the test of numismatic facts. Aazam’s initial 
revolt is admitted to have gained force chiefly in Eastern Bengal, where 
his coinage substantially proves his administrative supremacy, whether 
as nominally subordinate or covertly resistant to paternal authority, 
dating from 772 a. h., — an increase of power seems to be associated 
with the mint record of a hold over Satgaon in 790 A. h., and a real 
or pretended occupancy of a portion of the territory of Pandua in 
791, though the final eclipse of the royal titles of the father is delayed 
till 792 A. H.f 

* in many instances is replaced by while follows 

the name of . 

+ Stewart supposes that Sikandar met his death in 769 A, h (p. 89) ; and an 
even more 4 )^ent error places the decease of A’azam in 77B a. h. (p. 93). The ' 
Tabak4t-i-Akbari, which devotes a special section torthe history of Bengal, implies 
an amiable and undisturbed succession in this instance. 
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Ghl^-nd-din Aaza|^ Sh£h, bin Sikandar Shah. 

No. 32. 

Maazain^Md, a. h. 772, 775, 776. , 

Silver. Size, viiij. Weight, 166 grs. Plate II. fig. 16. 

Type No. 1. Obverse^ square area occupying nearly the whole 
surface of the coin, as in the old Dehli pattern. 

Reverse^ scalloped lozenge, forming an eight-pointed but contracted 


star. 


Odv. 

^4jJ| j tjjoJl 

js\ 


Rev. 


111 


Obverse Margin : On the upper edge, ; on the left, 

consecutive reading at the foot, ; and on the right, 

Reverse Margin, 

Variety A. In one instance o supplies the place of 

There is a doubt about the reading of the word ‘‘ being humble 
the “ Oculus” of Marsden would certainly be preferable in point 
of sense, but the forms of the letters of the word scarcely justify such a 
rendering, unless we admit of an unusual degree of even Bengali im- 
perfection in the fashioning these dies. 

On two examples of this mintage in silver^ the marginal legend bears 
the words in clearly cut letters ; but I imagine this seem- 

ing anomaly to have arisen from a fortuitous use of the diestfor gold 
coins, which, in device, were identical with those employed for the 
silver money. 

No. 33. 


Jannat^b^d, a, h. 790. 

Variety A. Similar obverse with circular reverse. 
Mint, 3 ^ 
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Ebv. . Obv. 



No. 34. 


Type No. 2. There is a subordinate class of coins, following the 
devices of Type No. 1 (in size vii. and upwards), struck from less 
expanded dies, and generally of very inferior execution in the outlin- 
ing of the letters. These are also from the mint of Muazam^bdd, and 
are dated in bungled and almost illegible words jJu* jiUij AjUxw 
Ui Ui j , U3 Ui , — which may be designed to stand for 770 odd, 

778, 780, and 781 respectively. 

No. 35. 

Finlzdbad, a. n. 791, 792, 793, 794, 795, 796, 7§7, 798, 799. 
Type No. 3. Size, viii, to viiij. Weight, 166 grs. Plate IL fig. 15, 
Olvcrse^ scalloped diamond field ; broad margin, 

Eeverse, circular area. 

Obv. 


Rev. 




jJI^ 


Obverse Margin, 

Beverse Margin, 

The Reverse marginal records vary in the prefix to the name of the 
mint from the Kasbah above given, ^J9 and 
being occasionally used. 

No. 36. 

’ Satg^on, A. H. 795, 798. 


Variety A. 
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No. 37. 

Satgfion, A. H. 790, 795, 796. 

Type No. 4. Obverse^ area, a square, with a looped semicircle at 
each of the sides, forming a kind of amalgamation of the mar^n with 
the central device. 

Reverse^ area, a four-pointed star-shaped lozenge ; the outside spaces 
being filled in with the marginal legend. 


Obv. 

Rbv. 





, U«jJ| .ijlAC 


l_ 







Reverse Margin, 

No. 38. 

Type No. 5. Size, v. Weight, 166 grains. 
Obverse^ lettered surface. 

Reverse^ circular area ; narrow margin. 
Obv. Rev. 


jikJt y\ j 


&Llt <)j| 

^dJ| ixii- 
hSJm 


Margin? • Aa.| 

The singular orthography adopted in the rendering of dhe term 
Abdallah, and the substitution of an initial I alif in lieu of the gram- 
matical j ain, affords another instance of the ignorance of the local 
mint officials, and their tendency to reproduce the approximate sounds 
of words, without regard to the true powers of the letters employed. 


A vacant space in the final setting up of this article invites me to 
extend it so far as to notice a limited series of coins which have hitherto 
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been erroneously associated with the mintages of Bengal proper, — I 
allude to the money of Tdj-ud-dm Firdz, whose .date has, in like 
manner, been misapprehended by Marsden (p. 575), and by Mr. 
Laidla/, who follows his interpretation (J. A. S. B. xv. p. 330). The 
subjoined examples will show that the supposed date of 897 a. h. should 
be 807 ; and the consecutive numbers on the different coins now cited 
establish the fact that the potentate whose name they bear reigned at 
least from 804 to 823, having a capital entitled E&jidMd^vfhiQh may with 
sufficient reason be identified with the Hdjipur of modem nomenclature. 
The introductory piece A. seems to have been issued by Tdj-ud-dfn^s 
predecessor, and their several nuntages alike depart from the ordinary 
style of Bengal coinages in the phraseology and finished execution of 
the Arabic legends, as well as in the weights of their cuiTencies, which 
approximate closely to the full Dehli standard, in contrast to the re- 
duced southern range of 166 grains. 

A. Silver. Size, vii|. Weight, 165 grs. Unique. A. H. 797. 


Obv. 






Rev. 

OoUu 


B. Silver. Size from vij to viii J. 
sustained weight of several specimens. 


VI V 

Weight, 168 grs., the full and 


Obv. 


Rev. 






l^oJf ^Li 


A*l® 


Diverse^ lettered surface. ^ 

Reverse^ square area, wdth imperfect marginal records, usually con- 
sisting of cIj with the figured dates at the foot^ rang- 
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ing onwards from 804 to 807 [Marsden], 810, 813, 814, 818, 819, 820, 
822, and 823 a. % 

These coins are chiefly from the collection of the late Sir E. Jenkins, 
hut have now passed into Colonel Guthrie^s possession. * 

Among other rare and unpublished coins, having more or less con- 
nexion with the progress of events in Bengal, I may call attention to 
the subjoined piece of Shir Shah (C.), which seems to mark his final 
triumph over Humdydn in 946 a. n. and his own assumption of imperial 
honours in Hindustan. The gold coin (D.) is of interest, as exhibiting 
the model from whence Akbar derived one of his types of money, which 
Oriental authors would have us believe were altogether of his special 
origination, even as they attribute so many of Shir Shdh’s other ad- 
mirable fiscal and revenue organizations to his Moghul successor. In 
coin E. we follow the spread of Shir Shah’s power noithwards to the 
ancient capital of the Path^ns, and the piece F. illustrates the reten- 
tion of the family sway over the other extreme of the old dominion. 

C. Silver. Size, vij. Weight, 163 grs. A. H. 946. Well executed 

Western characters. 

Obverse^ (^^1 j 

Reverse^ aCLo AiJf olA 

D. Gold. Square coin. Weight, 168^ grs Unique. (R. J. 

Brassey, Esq.). • 

Obverse^ the Kalimah. 

Reverse^ AiJ| iilA 
At the foot, 

E. Silver. Size, vii. Weight, 168 grs. Dehli. A. H. 948. 

Obverse^ Square area. *1^1 Hi H 

Margin, the names and titles of the four Im^ms. 

Reverse j Square area, aUioJA ^ylkLJi 

At the foot, 

Margin, • 

F. Silver. Size, viii. Weight, ? Satg^on, a. h. 951 (from the col- 

lection of the late G. H. Freeling, Bengal C. S.) • 

Circular area, j AflUs aUj oJA ^yUaL* jjU 

^ j 5^1 j AjlkU, 

Margin, 

S 6 1 ^ ^ y] bJjdf jJU 
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Notes on the Jmirna Masjid of Etawah. — By C. Horne, Esg^, 
[Received 6th April, 1866.] 

f 

Proceeding sontli from Humeganj at EtaWah through the cutting 
leading to the Jumna, one observes on one's right hand (i, e, east), 
crowning an isolated mound, an old mosque. By those accustomed 
to the originally converted mosques of an early period, and as seen 
at Jaunpur and Benares, this may bo at once recognized to have been 
altered from an ancient Hindu or a Buddhist structure by the process 
so well described by Fergiisson in his Handbook of Architecture 
p. 81, vol. 1, — The style of the screen before the dome is the same 
as that at Jaunpur,* whilst the round buttresses at the back, and 
the coeval ornamentation, fix: the period of its conversion. 

On enquiring from some of the more intelligent, I found the age 
of the temple to be popularly reported to be coeval with that of 
Etawah city. Thifs ?^lJ| = 5x6xlX 400 X 1 = 413 which 
being deducted from 1282 Hijra (new expiring) leaves 809, which 
deducted from 1866 A. D. leaves 997 A. I). which may very pro- 
bably represent the real date of the Hindu erection. 

As is often the case, there may have been a former temple, but 
the material, bl^k kunkur, does not shew age well ; whilst the granite- 
pillars have been altered and partially carved at different periods. 

Mr, Hume of Etawah tells me he is about to publish a complete 
description of it with engravings; I therefore submit these notes 
merely as the means of drawing attention to the building, which, taken 
in connection with other ancient remains, is worthy of a visit. 

The main portion of the building is of black kunkur ; although 
there are fragments of blue granite boulders in the walls, and portions 
of at least 10 granite columns of varying lengths. The average 
length of them is 5-6 with a thickness of 8 inches ; but one at the 
gate, where it is used as an architrave, exceeds 7 feet. There are also 
plain pillars of red and light coloured sandstone. 

I could not, in my short visit, ascertain whence the granite columns 
had been brought. They have, many of them, been cut in half, so that 
they now stand about 8 '-3" in height ; whilst one from which the carving 


* Atallah, Jumma Ma^id and other mosques. 
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has been chiselled is used as an architrave in a rude chapel. Others 
are doubtless plaistored over in the walls. 

The screen is 47 feet in height and a little less in width. The 
generaf depth of the building, of which a plan to scale is appended, 
(vide Plate III.) is 20 feet interiorly, the centre portion, on which the 
Mussulman dome is built, being a few feet more. Tlie block of granite, 
perhaps 5 feet by 1^, let into the front of the screen— and figured by 
me — is very curious. It is undoubtedly of great antiquity, and boars 
the usual Buddhist character of ornamentation as found in this neigh- 
bourhood. It at once attracts attention by being altogether out of place. 
Only one of the “ Kangura’^ or pinnacles remains in the building, 
but they doubtless extended across to the screen, the small portions 
of wall where the plaistcr has fallen, shew the well known scroll 
denticulated pattern. 

Over the south chapel, right across the centre, has been constructed 
an arched chamber, 20 feet by 20, and perhaps 18 feet high. The roof 
of this has been moulded with pieces of nodular kunkur set in lime, 
which alone appears to keep it together. The effect is most singular ; 
facing as it does to the East, it woukl seem that originally there had 
been a cloister, the four nide chapels consisting of 16 pillars each, with 
a larger chapel in the centre for the image. As, however, the whole 
was rebuilt by the Mussulmans some 430 to 450 years since, the only 
ardhaiologcial interest which attaches to the spot is, that it was un- 
doubtedly once a Buddhist site. 

Ill the court-yard, now enclosed by a mean brick wall, is a small 
chaitya, 9 feet square, covering a Mussulman tomb, whore four plain 
pillars support a flat roof with cave-stones of red sandstone projecting 
2 feet on each side. The stones composing this evidently came from 
Agra from the same quarries* which’ furnished the Eaja’s Secundra 
gardens. I have drawn one of the capitals which is of the old pattern, 
somewhat altered. 

On the road between Etawah and Mynpoorio, several villages built 
on high “ kheras” or mounds attracted my notice', I hope to explore 
them and send you the results, if any there bo. 


♦ Tautgur Village, Sahender Porgunnah, Agra Zillah, 
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Translation of an Inscription copied in the temple of NaJchon Vat 
* or the City of Monasteries^ near the capital of ancient Karnbodia, 

^By Dr. A. Bastian, # 

[Eeceived 16th January, 1867.] 

The magnificent monuments of Kamhodia give testimony of a by- 
gone civilisation, whose origin remains shrouded in mystery. Their 
history will be read by the stone-sculptures which cover the walls 
and portray the nations anciently inhabiting the country, their 
costumes, manners and customs* There is, besides, scattered over the 
ruins, a not inconsiderable number of inscriptions to be found, 
which are written in an antiquated kind of Pali character, and, when 
deciphered, may assist to obtain the right clue. The following 
inscription is a more modern one in Kambodian letters, and was 
copied inside the great temple at Nakhon Vat. 

Sapphamasadu : Glory to the holy ones. In the year, . which 
counts 1623 in the era, the year of the dragon, the third month, on 
a Thursday, in concordance with the Gatha, which are written in 
Pali, in the metrura of Phrohma-Kit, on the Phra-Phuttha Rub (the 
statue of Buddha,) I humbly offer jip flowers to Bhagavat, who sits in 
meditation to observe the precepts (Sila), in the reflecting posture and 
undisturbed by the attacks of man (Mara or Satan), on the handsome 
seat of the Lotus (Phuttang), I offer up to the Pharabat (the holy 
footstep) of highest excellence. I bend down and raise hands in 
supplication at the feet of the Lord. I worship in my mind the three 
jewels (Ratana-trai), laying down flowers and areca on the throne-seat 
(banlang), which, elegantly omamented by sculptures, is overhung in 
fourteen folds with the Baldachin of four kinds of clothes, beautiful 
all over in perfection, and the whole shining in brilliant splendour 
as a cover of Phra-Photisat (the holy Bodhisatwa), who sits motionless 
in the posture of continual meditation. I present offerings to Sakhya- 
Muni, the Lord of glory, who has preached the true law for guiding 
all beings on the heavenly road. I do homage under the holy 
footstep. I worship and adore, raising the hands in supplication before 
the Lords of religion, the five Buddhas, the three gems ; in humble 
piety I invoke them, devoutly I pray. I offer myself in holy love, 
never forgetting. 1 fix my mind, the whole of my mind and soul, on 
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the Phra-Chedi (the holy Chaitya or Pagoda) Chulamani* (the 
precious diadem of hair) in Traidungsa (Daodungsa or the heaven of 
setting stars), encircled by the shephada (Devada), whom I reveren? 
tially bbar on my head. I offer up and bow down before (the figure 
of) Phra-Patima in his golden abode, the Lord of the three praises, 
the refuge of all beings. I present offerings to the Phra-Phuttha 
Rub in the Phra-Snthub (Dagoba) of the Phra-Chedi (Pagoda), the 
Prasat (palace) of the Vihan (monastery). I present myself in 
offerings of humble service, — I present myself wholly and entirely. 

Having done worshipping, having finished the offerings, I pray to 
become perfect in wisdom, to know all kinds of sciences without error 
and mistake, after having been born in the next existence for seven 
years. When I shall have accomplished all knowledge of letters, 

I pray that I may become well versed in the Trai-Pidok, that I may 
be able to answer every one’s questions, to solve all riddles proposed, 
that I may know the Trai-Phet (three Vedas) and the Sinlaprasta 
(the magic of the stones). May I be blessed to meet Pra Sijahn 
(Sri-Ariya or Arimathiya, the future Buddha) in the next existence. 
May I be surrounded by numberless attendants ; if 11,110 follow, it 
will bo enough. May I be so shiningly beautiful, as to move all 
hearts, like those women, who having taken holy orders, shall be 
reborn relucent of radiant beauty, in recompense for their pious deeds, 
and^ by virtue thereof. May I become great and mighty, of such 
power, that even Phra-Phrohm (Brahma) could never put any 
obstacles in my way. And when the circle of transmigrations leads 
me to be reborn again in a new existence, I pray, that 1 may become 
Buddha, and attain the holy law, pervading all existence, — that I may 
become equal to the perfected ones in the world. 

Now in regard to these people here, who are called respectively 
Ming, Behn," Sok by their surnames, they desire to become handsome 
and delicate in figure, of such a shape, as it makes women beloved. 
This prayer I put in, on behalf of the aforesaid persons of the village 
Tabungkram. And two of them, Ming and Behn, have still another 
wish in their heart, namely : to become rich in honours |pd dignities,# 
beautiful like painted pictures. May they, on leaving the present 
existence, which is an imperfect and unsatisfactory one to them, may 
* Built by Indra over Gautama’s hair, which he out off with his sword« 
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they hereafter be reborn as brothers, and may the sinful consequences 
^'hich have separated them, be exhausted, so that they will remain 
together and united always, and that ultimate death shall take them 
away simultaneously at one and the same day with their wives. 
May there be no grief, no sorrow then, as now oppresses them, now 
in the present existence, when the bones of mother and child are 
buried under a Phra-Chedi, which is erected above them, as a meri- 
torious work. May mother and child remain united in the next 
existence. 

And furthermore, there is a person here, ealled Im, who has restored 
a venerable Phra (idol), which had lallen in ruins, and lay there all 
cut to pieces. It had broken its neck ; its hands and feet were lost. 
He built it up anew, he mended it, he made it handsome and pretty. 
It was covered with gold, it Avas surrounded by other Phra, ld7 in 
number. All these figures, great and small, were clothed in a twofold 
set of garments ; they liad their praises written upon them. And 
after that, meritorious works were performed in the Phra-Chedi, 
which also had been rebuilt and embellished. For five ordinations 
the expenses Avere paid, and a Phra of gold was placed in remembrance. 
A great deal of money has been expended, the monks have been 
loaded with presents, a Vihan and a preaching-hall have been 
adorned, a priest was helped on in his consecrations, a slave Avas 
liberated, and all the other works of merits cannot be counted : they 
are too numerous. How often alms have been given is beyond 
recollection ; times innumerable presen^ were brought to the priests. 
And these priests, after having received their presents, have vouchsafed 
pardon for all faults committed, have promised indemnity from all 
misfortunes. I pray to the Lord, that happiness may be in store for 
me, and that in the coming existence I may enjoy my blissful state, 
without being pestered by people who are envious of it. ^ May I go 
through the future existences, free of calamities, full of Avisdom and 
knowledge. May no sickness befall me. May I happily live, joined 
to my wife and my children, and attain a high and serene age, not 
♦knowing n^^haps. May the evil consequences of former sins not 
reach me, may I never be oppressed by poverty. May I remain 
liberated from hell for ever. May my thoughts, now small and narrow, 
expand in the next existence, that I may understand the precepts 
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(sila) well and thoroughly, that I may never break them, nor commit 
trespasses. May wisdom be with me always. May I never be in want 
of relations ; nay, may I be blessed with many of them. May I possess 
plenty o*f servants. May no slanders pollute me. May I never do a 
stupid thing. May I speak kindly and softly to every one I chance 
to meet. May I be preserved from dealings with fools. May I never 
be born poor and indigent, but only in rich and noble families. May I 
well understand my business. May my memory be a good one. 
May nothing frightful happen to me. May nobody hate me. May 
the punishments, awaiting for sinful deeds of former vices, not hurt 
me. In speaking to nobles and monks, may my words be right and ' 
proper. Should animals be killed unknowingly, may I be pardoned. 
May there be an end of grief and sorrow. May I depart life, 
surrounded by my friends, not abandoned and alone. May the sins 
I might liave committed in the present existence, not call for retribu- 
tion in the next one. May I never be tempted to treat great men 
and learned teachers in an insolent and impudent manner. I beg 
pardon for all errors I might be guilty against the holy priesthood, 
Phra-Phuttha, Phra-Thamr (Dhamma). I beg pardon for all my 
faults. I beg pardon for any breach of the precepts. I beg pardon 
for rudeness and roughness of mind. I beg pardon, if ever I have 
fostered revenge. I beg pardon for lies I have spoken. May I be 
prosperous in every existence, and always meet with people of rank 
and dignity. I beg pardon for all en’ors, committed in Avoids or in 
acts. May I be secured against evil and misfortunes in my next 
existences. May there be no terror, no fear and trembling. May 
never aristocratic tyrants bully mo. May I never be threatened by 
enemies in any of the existences to come. May I not suffer 
complaints in the next existence, neither baldness nor elephantiasis. 
May no sores or ulcers disfigure my body. May I not be ugly. I beg 
pardon, if I have allowed to be tempted by bad inclinations. May 
evil never come upon me, neither now nor in future. May I always 
enjoy handsome women. May nothing bad cross my way. When 
this existence shall be finished, may there never be any more sorrow,^ 
may I roll in undisturbed bliss. May the sinful consequences of former 
deeds, may the torments threatening therefrom, be delayed and put 
off. May I be re-born han(Jsome and fine. May I never be imprisoned, 
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never be bound nor fettered. As it is said in the verses of Phromakut 
‘‘ Hao kha ti di,” and in the Pali, raising my hands, I pray for 
wisdom. I, a person, to whom they have given the name Xai, I 
pray, that all evils of old and of the past may be finished, that I may 
be renewed to preach the words of the Lord in the next existence, to 
lead all beings on the road to Niphan. May I enjoy blessedness 
countless numbers of years in the existences to come, and then, 
performing works of merit with virtuous mind, may I attain to Phra- 
Sian-Metray (Arimathia). May I be pervaded by benevolence all 
over, may I show a charitable disposition continually, till the beating 
of the heart shall cease. As long as blood and eyes remain, may I 
accomplish good works. May I always be of a joyful mind, resembling 
Phra-Vixa-Thon* (Chea-tor) and always give alms to the Pret 
(Pretas), feeding them with blood and flesh. May the Shephada 
ICowand keep account of all the alms I give. May Phrohm likewise 
see them and be attentive to keep account. ' May I receive plenty of 
joy and felicity, in recompense for these alms. May it please one of 
the Shephadas to throw down a heavenly sword, because T ardently 
wish to cut my flesh and skin, to give it in alms piecemeal, to feed 
the Pret, that they may be satiated and get enough of it. May 
Phra-Phakava (Bhagavat) and Phra Thamr also know about all these 
virtuous deeds. May I become like Phra Siahn. I present flowers to 
Bhagavat and worship in offering them. May I know thoroughly all 
rules and precepts, like the Upaxa (the ordainer of novices). May 
I become guide to the beings, my contemporaries ; may I be a leader 
to them in the Lord’s religion, during my future existence. The 
present existence is an imperfect one, my frailties cause me to deviate 
from the road of truth ; I pray for greater perfection in the next 
existence ; I pray for wisdom, so as to penetrate all things, so as to 
gurpass all other men ; I pray for wisdom sufficient to^ solve all 
difficulties, for wisdom, equal to that of Neakkhasen (N^gasena or 
Nagarjuna), who with ease and without hesitation explained the 
questions and riddles put to him by Krom-Malin (Milinda). May 
the good works of former existences help me on to be re-bom in a 
lucky state. May the Shephada come to my assistance and favour nie. 
May I become benevolent, good-natured and liberal, free of avarice, 

* AlohymlstB adore him, as the possossor of the magic stone, consisting of 
solid mercury, which is supposed to convert base metals IntG gold. 
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may I feel disposed to give alms, to do virtuous and meritorious 
works incessantly. And furthermore I pray particularly to possess 
that special wisdom vouchsafed to Taminsheah when still in tho 
state hf man, that wisdom which enabled him to solve all the 
problems invented by Nonthea-Sack in Nirupai, when, overcome by 
the prince of meritorious glory, he was made his slave and inspired 
by fear, and followed him as his servant. Thus he became the prince 
Apangtirat ; and then a prince called on the Lord Yiroxar, who at com- 
mand received the name of Manang-Taek, because he used coarse and 
repulsive words, and did not know to speak properly by reason of his 
having been a garmlous and talkative fellow in one of his former 
existences. May I obtain a virtuous mind like Phra-Demiah (Temi),’*® 
who patiently bore all the trials his father put him to. I pray to 
obtain wisdom equal to that of Phra-Kala when bom as Mahosot, 
whose wjsdom, surpassing tho wisdom of everybody else, beiij 
equalled by none, overcame Phra-Chulani. May I give alms, rich 
alms and freely, in the same spirit as Phra-Mund, as Phra Vetsandon 
and his lady (Nang) Matsi who faithfully followed him, equal to 
Nang Nontha, being bom of the same mothers, children of the same 
parents in the course of different existences. And with great beauty 
were they gifted, and boundless knowledge was their share, till they 
entered heaven, in which I klso pray to be received. Separated from 
my beloved ones in this sad existence, I hopefully wish to remain 
united to them, when reborn in my next existence, whether as animal 
or as man. May I always T)e surrounded by trathful friends. May 
I always posses^my children and relations. May I always see before 
me those good women, Nang Pus and Nang Behn, and then these 
men here. Sues and Pho and Im and Png. I wish in my prayers to 
be endowed with mighty power and authority, to be learned in magics 
arts, well versed in them like unto Phra Isor, who called back to 

* The Buddhists distinguish the lesser ezistenoes, 550 in number, from the 
greater ones, of which they count 60. The former contain the framework of 
those fables, which in various compilations have travelled far and wide through 
western nations. Of the greater ezistenoes, in which the Bodhisatwa has taken 
human form, the ten of the Thosse-Xat are especially venerated and the most 
holy one is the last Tataka, that of Phra Yetsandon, as immediately preceding 
the incarnation of the Buddha, These ten existences begin with the history 
of Temi, a pious child, who, when still in the cradle, imposed on himself 
ascetic penances. 

11 
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life Naftg Phakavadi, reviving her (by the ceremony of Xub).* May 
my fame spread about in eminent renown like that of Phra Noray 
(Niiiyana or Vishnu), who, coming down from heaven (ravan), was 
hotn in the state of man as Phra-Ram (Rdma) and subjected the 
Sack (Rakshasa^ of Langkd, walking through the air like Phra Tsun 
in Kaildsa. And then I wish to become a king and to get crowned, 
and to have nine handsome ladies as queens on my side, and to reign 
one hundred thousand years. And furthermore I pray for great 
strength and for beauty like that possessed by Phra Chan (Chandra or 
the moon) in times of old. May I possess prowess and a valiant heart, 
like Phra-Ram, the celestial one. I pray for wisdom to understand 
the Sinlaprasat, to know the whole of the military arts and warlike 
exercises like the exalted Phra-Ram, to be expert like him in 
archery. When this existence will be finished, may I be re-born the 
Ai of a king. May I ascend to heaven like Phra Ketsamalea,t Ma^ 
I be favoured by Phra-Ta (Tadra). May he ^ve orders to Phra- 
Plmtsakam (Visvakarma) to build for me also a royal residence of 
unparalleled splendour on the edges of the forest. May my voice be a 
melodious one like that of the bird Karavek. May my wisdom 
expand. May I know all things and everything. May I become rich 
in silver and gold, in gems and precious stones. May I have abundance 
in clothes, in carpets, in pillows and dresses. May my retinue be 
formed by handsome ladies, graceful in figure and soft and delicate of 
colour, with legs of the shape of the Talaket flower. May I understand 
the whole sense of the Trai Pidock.f May I, always revelling in favour- 
able breezes, in the twinkling of the eye, hit the ftght to be safe. 
May I never lose my knowledge, should even my body shuddering 
tremble in fear. May my friends be one hundred one thousand in 

^ The magic art of Xub, which revives by sprinkling with enchanted 
water, is taught in the high academy of Takkasila (Taxasila) ; and it is an 
always recurring trait in the Indo-chinese romances, that young prjnoes or the ' 
sons of wealthy Sethi travel to that famous city, to pass there some years as 
students. Another, but more dangerous method, in which fire takes the place 
of water, is known to the Kasi or Bischi, the hermits of the forest. The last 
kingof Nokhon Tom, whom they offered to cure of leprosy, lost his life during 
the process. 

t Fhra-Ketsamalea (the head crowned with garlands) is the reputed founder 
of the splendid temple of Nakhon Vat. The legend makes him to be a son of 
Indra, and relates that his heavenly father sent Yisaoarma, the architect of the 
gods, to build on earth a palace after the model of that in which the angels 
pass their joyful lives. 

X The Buddhistic Scriptures are contained in the three pai^s of the Pitaka, 
the Abhidha mm a , the Yinaya and the Sdtra. « 
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number. May I remain undisturbed in unceasing bliss. May youths, 
male and female, of handsome appearance, attend on me, 100,000 in 
number, singing melodiously in sweet voices. May I possess wealth 
in elef)hants^ horses, buffaloes and oxen of the best kind, elegant 
carriages and swift boats, to use them in going abroad. I would 
be pleased if each of my followers carried a glittering sword, and, 
when they close up in procession, they should solemnly walk like 
Putpala. Thus it is becoming. May 1 be favoured with magnificent 
palaces, nine of them, all covered with gold. Let them have high 
towering spires* rising above, glittering with jewels ; let them be 
surrounded by colonnades, winding in three circles ; let them be 
engraved everywhere with sculptures. On each gate have placed the 
Dragon king (Phaya Nokh), — place him on each step of the stairs to 
guard them. There must be adjoined three dwelling-houses, hand- 
somely and finely got up. The roof must ascend in three terracip, 
above each other, and all embellished with splendid ornaments. The 
round houses also may shine in splendid ornaments. A stabl^or 
elephants has to be built, iBce and clean. Let there be halls on ^th^ 
sides of the lake, one at the right, the other one at the left, and have 
them decorated with garlands of the Cliampa-flowers, exhaling a 
sweet perfume, like the scented powder of Kracheh. That is all. 

Literaet Intellioencb. 

Professor J. G. Biihler of the Elphinstone College, Bombay, and R. 
West, Esq. C. S. Acting Judge of Canara, have just brought out the 
First Book of “ a Digest of Hindu Law,** from the replies of the ^dstria 
in the several courts of the Bombay Presidency. The volume before 
us contains a large mass of respoma jprudentum in a variety of practical 
cases regarding the Hindu Law of inheritance as current in Bombay. 
It has been published under the auspices of the Bombay Q overnment, and 
will prove a useful book of reference to lawyers. In the Introduction 
the editors have given an interesting account of the ancient Smfitis. 

The Government of Bombay has sanctioned the publication of an 
edition of the Apastamba Dhaiw Sutra with the Tikd of Hara 
Datta. The work will be carried through the press under the 
editorship of Dr. G. Biihler. 

* The desoription of the wished for palace is taken from the example of that 
one in which t^ inscription was hang up, viz. the temple of Nakhon Vat. 
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A 116 W tran&lation of the Sakantald of K41(ddsa, by Professor Foncamc 
of the French Academy, has just been published in Paris. The work 
has been got up in imitation of Professor Williams’s excellent edition 
of the same work, and is intended to popularise among French xhaders 
that master-piece of the Indian Drama. 

The publication of the Taittiriya Sanhiti of the Black Yajur 
Veda has once again been brought to a stop. Dr. Boei', who first 
undertook this work, left India on account of ill-health after publish- 
ing only five fasciculi. On his return to this country, press 'of 
official duties prevented his resuming the task, and it was therefor© 
made over to Mr. E. B. Cowell. That gentleman succeeded in 
the course of three years to publish fourteen hundred pages, whe% 
ill health obliged him to retire from India, Pandita R^andrdyana 
Vidy^atna, who succeeded him and brought out the first fasci- 
culus of the 3rd volume, died in May last, after a protracted^ 
illness of six months. He was a Sanskrit scholar of a high 
OT(^ and was earnestly devoted to the ancient literature of his 
country. He published several Bengali fboks, and edited, for the 
Bibliotheca Indica, the Veddnta Sdtras with the Commentary of 
Sankara, and the Srauta Stura of Aswaluyana. 

We have to record the death of another Sanskrit scholar of great 
eminence; Pandita Premachandra Tarkavdgifa died at Benaaes on the 
14th of April last. He was Professor of Rhetoric in the Sanskrit College 
of Calcutta for over thirty years, and was esteemed as the most pro- 
found scholar of his time. He was the only Bengali Pau^ita who had 
made the Prdkrita language a subject of critical study. Among his 
works may be noticed the commentary on the great epic of Kavirfija, 
the Rdghava pa^aviya, every verse of which had to be explained so as 
to form once a history of the race of Raghu and once that of the P&q- 
davas. His commentaries on the first half of the Naishada CharUa^ and 
those on the Sakuntald, the UUarar&ma Charita, the Anargliardghava, 
the Chdtujmhpdnjalif the Muhunda^muJctdvalij the Saptaaati-adra^ 
and the 8th chapter of the Kumdrasambhava are well known. For 
the Bibliotheca Indica he edited tiie Kdvyddarga of ^ri Pandin with 
an original commentary. He has left unpublished a Sanskrit Dictionary, 
and four Cantos of a poetical life of B^iv^hana, from whom dates th© 
^aka era of India. 
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Abstract of Remits of the Hourly Meteorological Observations 
• taken at the Sui'vegor Gei^eraVs Offiee, Calcutta^ 

• in the month of June 1866. 

Latitude 22° 33' 1" Noi^h. Longitude 88° 20' 34" East. 
Height of the Cistern of the Standard Barrie ter above the sea level, 18-11 feet. 


DIHj Means, &c. of the Observations and of the Ilygrometrical elements 
d(‘pendeiit th<‘reon. 


• 

Date.* 

g 5i“ 

llangc of Hie Barometer 
during the day. 

Mean Dry Bulb 
Thermometer. 



Bange of the Tempera- 
ture during the day. 

1 

Max. 

Min. 

Diff. 

Max. 

Min. 

Diff. 


Indies. 

Indies. 

Inches. 

Inches. 

• 

o 

o 

o 

o 

1 

29.610 

29.662 

29.518 

0.114 

89.9 

99.2 

83.0 

16.2 

2 

.629 

' .682 

.00/ 

.125 

87.4 

98.0 

79.6 

18.4 

3 

,625 

.078 

.555 

.123 

87.8 

98.4 

79,2 

19.2 

4 

.593 

.017 

.480 

.167 

88.9 

98.2 

81.4 

16.8 

6 

.571 

•628 

.49^^ 

.129 

9(12 

98.4 

83.4 

15.0 

6 

.509 

.557 

.101 

.15^^ 

1 90.4 

98.6 

84.0 

14.6 

7 

.491 

.551 

.131 

.120 

91.1 

99.8 

84.2 

15.6 

8 

.551 

.612 

.479 

.133 

91.4 

101.6 

83.6 

18.0 

9 

.570 

.622 

.497 

.125 

90.6 

97.8 

82.0 

16.8 

10 

.516 

.621 

.417 

.174 

89.5 

98.6 

76.2 

22.4 

11 

.503 

.573 

.423 

.150 

88.3 

96.8 

80.2 

16.6 

12 

.499 

.550 

.425 

.125 

89.1 

95.6 

85.4 

10.2 

13 

.532 

.()04 

.462 

.112 

89.4 

98.4 

83.0 

15.4 

14 

. .538 

.596 

.450 

.116 

89.9 

98.2 

84.6 

13.6 

15 

.492 

.511 

.410 

.104 

83.4 

86.5 

80.8 

6.7 

1() 

• .491 

.533 

.413 

.090 

83.3 

87.3 

49.6 

7.7 

17 

. .515 

.571 

.451 

.120 

82.2 

85.0 

79.6 

5.4 

18 

.531 

.575 

.476 

.099 

82.9 

87.2 

78.4 

8.8 

19 

.503 

.663 

.436 

.127 

82.7 

86.8 

80.0 

6.8 

20 

.125 

.485 

.350 

.135 

81.3 

89.0 

81.8 

7.2 

21 

.375 

.416 

.319 

.097 

80.9 

82.4 

79.0 

3.4 

22 

.429 

.519 

.305 

.151 

82.1 

89.2 

79.0 

. 10.2 

23 

.502 

.557 

.416 

.111 

83.3 

90.8 

79.4 

11.4 

24 

.483 

.545 

.408 

.137 

&2.9 

87.8 

796 

8.2 

25 

.411 

.489 

.380 

.109 

85.7 

91.2 

81.8 

9.4 

20 

.411 

.477 

.376 

,101 

85.3 

89.& 

81.2 

8.3 

27 

.465 

.520 

.415 

.105 

83.3 

85.1 

80.6 

4.5 

28 

.511 

.579 

.452 

.127 

84.1 

88.6 

82.0 

6.6 

29 

.673 

.637 

.503 

.134 

87.2 

98.4 

83.4 

10.0 

30 

.607 

.667 

.660 

« 

.107 

83.9 

87.4 

81 # 

t 6.6 


TT 


The Mean 'Height of the Barometer, as likewise the Dry and Wet Bulb 
Thermometer Means are derived, from the hourly observations, made during 
the day. 
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Meteorological Observations, 


Abstract of the Jlesults of the ^Hourly Meteorological Obsewationg 
taken at the Surveyor Generates Office fCalcutta^ , 

m the month of June 1866. 


Daily Means, &c. of tlie Observations and of tlic Hygrometrical elements 
dependent tliercon. — ( Conthnied .) 


Date. 

Mean Wet Bulb Ther- 
mometer. 

f 

Dry Bulb above Wet. 

Computed Dew Point. 

p 

k 

O 

l.l 

P 

Mean Elastic force of 
vapour. 

MeanWeight of Tapour 
in a Cubic foot of air. 

Additional ^’'eight of 
Tapour required for 
complete saturation. 

Mean degree*of Humi- 
dity complete s^atu- 
ration being unity. 


o 

o 

0 

% 

o 

Inches. 

T. gr. 

T.gr. 


1 

82.2 

7.7 

77.6 

12.3 

0.928 

9.83 

4.63 

0.68 

2 

80.7 

6.7 

76.7 

10.7 

.902 

.58 

3.87 

.71 

>S 

81.0 

6.8 

76.9 

10.9 

.908 

.64 

4.04 

.71 

4 

82.7 

6.2 

79.0 

9.9 

.970 

10.29 

3.76 

.73 

5 

83.7 

6.5 

79.8 

10.4 

.995 

.54 

4.05 

.72 

G 

83.1 

7.3 

78.7 

11.7 

.961 

.16 

.51 

.69 

7 

84.1 

7.0 

79.9 

11.2 

.998 

.54 ! 

.43 

.70 

8 

83.6 

7.8 

78.9 

12.5 

.967 

.20 1 

.90 

.68 

9 

82.8 

7.7 

78.2 

12.3 

.946 

.00 

.72 

.68 

10 

82.4 

7.1 

78.1 

11.4 

.943 

.00 

.29 

.70 

11 

81.6 

6.7 

77.6 

10.7 

.928 

9.85 

3.95 

.71 

12 

83.2 

6.9 

79.7 

9.4 

.992 

10.53 

.79 

.75 

13 

83.0 

6.4 

79.2 

10.2 

.976 

.36 

.90 

.73 

14 

82.11 

7.6 

77.7 

12.2 

.931 

9.86 

4.00 

.68 

15 

80.6 

2.8 

78.6 

4.8 

.958 

10.28 

1.68 

.86 

10 

80.1 

3.2 

77.9 

5.4 

.937 

.06 

.87 

.84 

17 

79.7 

2.5 

77.9 

4.3 

.937 

.08 

.46 

.87 

18 

79.5 

3.4 

77.1 

6.8 

.913 

9.80 

.99 

.83 

19 

80.6 

2.2 

79.0 

3.7 

.970 

10.42 

.30 

.89 

20 

80.6 

3.7 

78.0 

6.3 

.940 

.07 

2.21 

.82 

21 

78.8 

2.1 

77.3 

3.6 

.919 

9.90 

1.20 

.89 

22 

79.9 

2.2 

78.4 

3.7 

.962 

10.23 

.28 

.89 

23 

80.4 

2.9 

78 4 

4.9 

.952 

.21 

.72 

.86 

24 

79.9 

3.0 

77.8 

6.1 

.934 

.03 

.76 ^ 

.85 

25 

80.3 

6.4 

76.6 

9.2 

.896 

9.67 

3.23 

.75 

26 

80.4 

4.9 

77.0 

8.3 

.910 

.73 

2.91 

.77 

27 

81.2 

2.1 

79.7 

3.6 

.992 

10.63 

1.30 

.89 

28 

^81.7 

2.4 

80.0 

4.1 

1.001 

.72 

.49 

.88 

29 

81.0 

6.2 

77.3 

9.9 

0i919 

9.78 

3.59 

.73 

30 

79.8 

4.1 

76.9 

7.0 

.908 

.72 

2.4^ 

.80 


All the Hygrometrical elements arc computed by the Greenwich Constants. 
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Abstract of the Results of the Hourly Meteorological Ohso'vations 
• taken at the Surveyor GeneraVs Office, Calcutta, 

in the month of June 1806. 


Hoiurly Means, &c. of the Observations and of the Hygrometrical elements 


dependent thereon. 


• 

Hour! 

Mean Height of 
the Barometer at 
32° Faht. 

itange of the Barometer 
for eaeli hour during 
the month. 

Mean Dry Bulb 
TJiemiometer. 

Bangc of tlie Tempera- 
ture for each hour 
during the month. 

Max. 

Min. 

Diff. 

Max. 

Min. 

Diff. 


• 

Inches. 

Inches. 

Inches. ! 

Inches. 

9 . 

0 

0 

0 

0 

Mid- 









niglit. 

29.532 

29.1)46 

29.407 

0.2,39 

83.4 

87 2 

79.2 

8.0* 

1 

.618 

.630 

.397 

.233 

83.2 

87.0 

79.2 

7.8 

2 

.607 

.621 

.383 

.238 

83.0 

87.0 

79.2 

7.8 

3 

.6(K) 

.633 

.367 

.2«)6 

82.8 

86.8 

78.8 

8.0 

4 

.497 

.641 

.365 

.276 

82.7 

86.8 

78.4 

8.4 

• 5 

.607 

.644 1 

.366 

.279 

! 82.7 

86.4 

78.8 

7.6 

6 1 

.624 

.651 

.379 

.272 

82.7 

86.6 

79.0 

7.6 

7 

.539 

.664 

.397 

.267 

83.7 

88.0 

80.0 

8.0 

8 

.563 

.678 

.397 

.281 

85.2 

90.8 

80.6 

10.2 

9 

.561 

.676 

.396 

.280 

86.9 j 

95.0 

81.0 

14.0 

10 

.661 

.682 

.394 

.288 

1 88.5 

97.2 

80.4 

' 16.8 

11 

.552 

.676 

1 

.379 

.297 

89.8 

98.6 

80.6 

18.0 

Noon. 

.639 

.661 

,362 

.289 

90.9 

100.6 

• 

81.3 

19.3 

1 

.520 

.632 

.362 

.280 

91.6 

101.6 

82.4 

19.2 

2 

.499 

.618 

.339 

.279 ' 

91.9 

101.2 

81.6 

19.6 

3 

.481 

.679 

.329 

.260 

91.9 

101.0 

80.8 

20.2 

4 

.403 

.665 

.319 

.246 

91.0 

100.2 " 

80.4 

19,8 

5 

.459 

.652 

.323 

.329 

90.0 

98.2 

81.0 ! 

17-2 

6 

.475 

.578 

,343 

.235 

88.2 

95.2 

81.4 

13.8 

7 

.6(K) 

.601 

.362 

.239 

85.9 

92.7 

76.2 

16.6 

8 

^ .620 

.614 

.382 

.232 

85.1 

90.8 

79.4 

11.4 

9 

.638 

.666 

.401 

.255 

84.4 

89.8 

79.0 

10.8 

10 

.649 

.661 

.411 

.240 

83.9 

88.4 

79.2 

9.2 

11 

.647 

.666 

.416 

.240 

83.6 

87.8 

79.4 

8.4 


— >» 





m 




The Mean ‘Height of the Barometer, as likewise the Dry and Wet Bulb 
Thermomek'r Means are derived from the obsermti ons made at the several 
hours during the month. 
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(» 

Abstract of the Beeulis of the^lloarly Meteorological Observations 
taken at the Surveyor Generates Office, Calcutta, 
in the month of June 18(56. 


Hoiiriy Means, &c. of tlic Observations and c)f the llygrometrical elements 


dep('ndeut thereon. — ( Con,linncd.) 


Hour. 

Mean Wet Bulb Ther- 
mometer. 

1 

Dry Bulb above Wet. 

g 

n 

1 

o 

o 

Pry Bulb above Dew 
l^oint. 

jMean Elastic force of 
Vapour. 

r ^ 1 

Ph'S 

O 

o o 

Tr 
*0^ IB 

S ni ' 

o H ! 

■ r3 1 

i 

Additional Wtjight of 
l^apour required for 
complete saturation. 

Mean degree Humi- 
dity, complete satiya- 
tion being unity. 


0 

0 

« 

0 

« 

0 

Incdies. 

T. si‘. 

T. gr. 


Mid- 

night. 

80.3 

3.1 

7S.] 

5.3 

0.913 

10.12 

r.Hi 

0.85 

1 

80.3 

2.9 

78.3 

4‘9 

.919 

.18 

.71 

.86 

2 

80.5 

2.5 

78.7 

4.3 

.961 

.33 

.49 

.87 

3 

80.5 

2.3 

78.9 

3.9 

.967 

.39 

.3() 

.88 

4 

80.6 

2.2 

79.0 

3.7 

.970 

.42 

.80 

.89 " 

5 

80.6 

2.1 

79.1 

3.6 

.973 

,45 

.27 

.89 

6 

80.6 

2.1 

79.1 

3.6 

.973 

.45 

.27 

.89 

7 

81.1 

2.6 

79.3 

4.4 

.979 

.51 

.56 

.87 

8 

81.4 

3.8 

78.7 

6.5 

.961 

.26 

2.35 

.81 

9 

81.8 

5.1 

78.7 

8.2 

.961 

.21 

3.01 

.7% 

10 

82.0 

6.5 

78.1 

10.4 

.913 

.02 

.86 

.72 

11 

82.3 

7.5 

77.8 

12.0 

.934 

9.89 

4.53 

' .69 

Noon. 

82.8 

8.1 

77.9 

13.0 

.937 

.90 

.99 

.67 

1 

82.!i 

• 8.7 

77.7 

13.9 

.931 

.82 

6.37 

.65 

2 

83.1* 

8.8 

77.8 

14.1 

.931 

.85 

A7 

.64 

3 

82.9 

9.0 

77.5 

14.4 

.925 

.76 

.56 

.64 

4 

82.9 

8.1 

78.0 

13.0 

.940 

.93 

.(X) 

.67 

5 

82.6 

7.5 

78.0 

12.0 

.940 

.95 

4.55 

.69 

6 

82.2 

6.0 

78.0 

9.6 

.958 

10.17 

3.59 

.74 

‘ 7 

80.9 

6.0 

77.4 

8.5 

.922 

9.83 

.04 - 

.76 

8 

80.4 

4.7 

77.1 

8.0' 

.913 

.76 

2.81 

.78 

9 

80.0 

4.4 

76.9 

7.5 

.908 

.70 

.61 

.79 

10 

80.1 

3.8 

77.4 

6.5 

.922 

.87 

.26 

.81 

11 

80.2 

3.3 

* 

77.9 

5.6 

.937 

10.04 

1.96. 

.84 


All the Hygrcanetrieal elements arc computed by the Greenwich Constants, 



Meteorological Observations, xlv 

Abstract of the 'Results of the Hourly Meteorological Observations 
taken at the Surveyor Gen^raVs Office , Calcutta y 
in the 7myith of June 1866, 

^Solar Radiation, Weather, &c. 


Date. I 

Max. Solar 
radiation. 

Eain Guage 

5 feet above 
Ground. 

Prevailing 
direction of the 
Wind. 

Max. Pres- 
sure of Wind. 

General aspect of the Sky. 


o 

Inches 


fl) 1 


1 

136.0 


S. & S. S. E. 

0.80 

Clear to 6 A. M. Scatd. M to 9 
A. M. Scatd. Vi to 4 p. M. 
Clear afterwards. 

2 

132.0 

• 

0.32 

% 

S. S. E. & S. 

2.00 

Clear to 5 a. m. Scatd ^i to 4 
p. M. Overcast afterwards. 
Thiindi r & Jjightning at 6, 7 
&0 p. M. Rain from 5 to 9 p. M. 

3 

137.0 


S. &S.E. 

1.25 

Overcast to 5 a. m. \i to 6 p. M. 
Clear after u ards. 

4 

136.0 


S. by E. & S. 

5.00 

\ito 10 A. M. clear to 3 p. M. 
“OverciKst afti*rwards. Light- 
ni^ to the E. at 9 r. m. 
SeatcTT \i to 11 a. m. Scatd. '^i 
to 5 p. M . Overcast afterwards*, 
Liglitning to tlie N at 7 & 8 

P. M. 

5 

130.0 


8. & S. S. W. 

1.25 

6 



8. S. W. & 8. ' 

4.25 

Clouds of various kinds. Thin 
rain at 9. p. M. 

7 

130.0 


S. 8. E. & 8. 

2.00 

Clear to 3 a. m. Scatd. \i to 6 
p. M. Vi & w-i afterwdrds. 

8 

132.0 


8. by E. & variable 

3.00 

Vi to 6 A. M.* Thin clouds to 10 
A. M. Clear to 5 p. m. Over- 
cast afterwards. Lightning 
to N. E. at 8 & 9 p. M. Thun- 
der at 8 p. M. Light rain At 
lO&llP. M. 

9 

136.0 

0.15 

8. W. & 8. 

3.00 

Overcast to 3 a. m. Scatd.' 

& Vi to 5 p. M. Overcast 
afterwards. Lightning at 8 & 
10 p. M. Thunder at 10 p. m. 
Rain at 9 p. m. 

10 

128.0 

0.24 

8. & 8. 8, E. 

23.00 

Overcast to 4.a. m. Scatd. '^i & 
Vi to 5 p. M. Overcast after- 
wards. Rain from 7 to 9 p. M. 

11 

126.0 

■ ••• 

E. & 8. 8. E. 

0.25 

Scatd. \i to \_i to 10 a. m. 
to 7 P. M. Overcast afterwards. 
Lightning to the N. at 8 p. M. 

12 

128.0, 


E. 8. E. & variable. 

0.30 

Overcast to 8 a. M. Vi to 7 P. ii. 
Clear afterwards. Thunder at 
3 p. M. Thin rain from 7 to 9 
A. M. & at 3 P. M. 

13 

136.0 

• 

E. K E. & 8. & E. 

0.60 

Clear to 4 a. m. \i to 8 a. m. 
Scatd. ^i afterwards. Light- 
ning to the N. E.nt 9(& 10 p.m. 

14 

131.0 


E. S. E. & 8. E. 

0.60 

Overcast to 3 a. m. Scatd. ^i to 
7p.m. Clear afterwards. Light- 
ning to the N. at 1 a. m. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor JreneraVs Office^ Calcutta^ 
in the monm of June 1866/ 

Solar Badiation, Weather, &c. ^ , 


0) a> 
bD > , 


Prevailing 


^ I direction of the 
SO Wind. 


G-eneral aspect of the Sky. 


0.18 S. E. & E. hy S. 0.80 


0.63 SE&SSE&SbyEj 0.90 


iS.S.E.iiS.S.W.&W. 0.50 


0.68 W. N. W. &S. 0.80 


IB ... 0.38 E. S. E. & E. 0.80 |Clear to 4 a. m. Vi to J.1 a. m. 

Overcast afterwards. Tlyin- 
der at 1 p. m. Rain at 6 & 9 
A. M. & from 1 to 5 p. M. 

16 ... 0.18 S. E. & E. hy S. 0.80 |Clear to 3 a. M.^Overi-astafter- 

* wards . Thunder at 7 a.m. Rain 

at 5, 0 & 7 A- M. & at 2 p. m. 

17 ... 0.63 SE&SSE&SbyEj 0.90 [Overcast . Light rain from 2 to 9 

A. M. & at 1 and 2 p. m. Light- 
ning at 2, 3, & 4 A. M. Thun- 
der at 2 & 11 A. M. 

18 S.S.E.<iS.S.W.<fcW. 0.50 \i & Vi to 7 p. m. Overcast 

afterwards .Li ght rain at 11 a. m . 

19 ... 0.23 W. '& S. W. 0.40 [Overcast. Light rain after inter- 

vals. 

20 ... r ^ W. S. W. € 0.40 Overcast. Thin rain at 3 a. m. 

^ & from 7 to 11 p. m. 

21 ... (.0.96 W. by S. &W.N.W. 0.60 Overcast. Light rain after inter- 

22 ... 0.68 W. N. W. & S. 0.80 Overcast to 6 a. m. Vi & ^i to 

1 p.M. Overcast to 7p. m. Clear 
afterwards.Rainat3,4&7p. M. 

23 121.0 2.41 S. S. W. & W. 0.80 i to 3 a. M.Overcastto 1 1 a. m. 

^i to 4 p. M. Overcast after- 
wards. Rain at 6 & from 8 to 
lip. M. Thunder & Lightning 
at 8 & 9 p. M. 

24 ... 0.28 W. by S. & W.S.W. 0.80 Overcast nearly the whole day. 

Light rain from 6 to*l 1 a. m. 
26 117.0 ... W.S.W. &W. by S.| 0.40 Clear to 5 a. m. v to 9 a.m. to 

3 p. M. Overcast afterwards. 
Slight rain between 2 & 3 p.m. 

26 117.8 ... S, W. & W. N. W. 0.40 i & Vi to 6 p. m. Overcast af- 

terwards. Slight rain at 3, 10, 

6 1 1 P. M. 

27 ... 0.64 W. S.W. &N.N.W. 1.25 [Overcast rain at 1, 4, 6 & from 

7 to 9 A. M. & at 8 p. M. 

28 ... ... W. S. W. & S. W. 0.50 Overcast. Slight rain at 6, 10 & 

• 1 1 A. M. 

29 126.0 ... W. by S. & N. N.W.! 0.60 Vi to 3 a. m. Overcast to 7 a. m. 

I Vi & to 6 p. M. Overcast 

' afterwards. 

30 ... 0.12 W. by "N. & vaxiable| 0.60 [Overcast to Noon. Vi, to 6 p. m. 

Thin clouds afterwards. Rain 
at 6 & 7 A. M., 

M Cirri, — i Strati,^! Cumuli,v— i Cirro-strati, Cumulo strati,^! Nimbi, 

“^i Cirro cumuli. 

^Fell fhjm 7 p. m. of the 20th to 10 r. of the 21st. • 


0.28 W. by S. & W.S.W. 0.80 

117.0 ... W.S.W.&W.byS.| 0.40 

117.8 ... S.W. &W. N. W. 0.40 

... 0.64 W. S.W. & N.N.W. 1.25 

W. S. W. & S. W. 0.50 

126.0 ... W. by S. & N. N.W.j 0.50 

I 

0.12 W. by N. & variable! 0.50 
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Abstract of t^ie Results of the He^iry Meteorological Observations 
taken at ths Surveyor GeneraVs Office^ Calcutta^ in the 

I 

wmith of June 1866. 

Monthly Eesults. 


Inches, 


Mean height of the Barometer for the month, .. . ... ... 29.518 

Max. height of the Barometer occurred at 10 a. m. on the 2nd, ... 29.682 
Min. height of the Barometer occurred at 4 p. M. on the 21st, ... 29.319 

EHj^eme ran^ oi the Barometer during the month, ... ... 0.363 

Mean of the daily Max. Pressures, ... ... ... ... 29.576 

Ditto ditto Min. ditto .. ... ... * ... 29.449 

Mean daily raiige of the Barometer during the month, ,.. ... 0.126 


Moan Dry Bulb Thermometer for the#nonth, ... ... ... 86.4 

Max. Tempt'rature occurred at 1 p. m. on tlie 8th ... ... 101.6 

Min. Temperature occurred at 7 p. m. on the 10th ... ... ... 76.2 

Extreme range of the Temperature durifig the month, ... ... 26.4 

Mean of the daily Max. Temperature ... ... ... ... 92.8 

Ditto ditto Min. ditto, ... ... ... ... 81.3 

Mean daily range of the Temperature during the month, ... ... 11.6 


Mean Wet Bulb Thermometer for the month, ... ... ... 81.4 

Mean Dry Bulb Thermometer above Mean Wet Bulb Thermometer, 6.0 
Computed Mean Dew-point for the month, ... ... ... 77.9 

Mean Dry Bulb Thermometer above computed mean Dew-point. . . . 8.6 

Inches. 

Mean Elastic force of Vapour for the month, ... ... ... 0.937 


Troy grains. 

Mean Weight of Vapour for the month ... ... ... 9.98 

Additional Weight of A^apour required for complete saturation, ... 3.08 

Mean degree of humidity for the month, complete saturation being unity 0.7 6 


Inches. 

Eained 21 days, — Max. fall of rain during 24 hours ... ... 2.41 

Total amoiint of rain during the month, ... ... 7.02 

Total amount of rain indicated by the Gauge attached to the anemo- 
meter during the month. ... ... T. , ... 6.25 

Prevailing direction of the Wind, ... S. S. E. & S. & W. S. W. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor G^eraVs Office, Calcutta, 
m iu the month of July 1866. 

Latitude 1%^ 33' 1" North. Longitude 88° W SIj'" East, 


Height of the Cistern of the Standard Barometer above the sea level, 18.11 feet. 


Daily Means, &c. of the Observations and of the Hygrometrical elexneaits 


dependent thereon. 


• 

Dat<^ 

Mean Height of 
the Barometer 
at 32° JB'aht. 

Bange of the Barometer 
during the day. 

Mean Dry Bulb 
Thermometer. 

Kange of the Ten 
ture during the 

apera- 

day. 

Max. 

Min. 

Diff. 

MaxT 

Min. 

Dift 


Inches. 

Inches. 

Inches, 

Inches. 

• 

0 

o 

0 

o 

1 

29.602 

29.642 

29.651 

(M)91 

77.7 

81.0 

75.6 

5.4 

2 

.597 

.646 

.537 

.109 

76.2 

77.8 

75.2 

2.6 

a 

.569 

.613 

.517 

.096 

79.1 

85.6 

74.4 

11.2 

4 

.538 

.576 

.476 

.1(10 

81.2 

85.4 

78.0 

7.4 

5 

.529 

•580 

.484 

.096 

81.3 

86.6 

77.4 

9.2 

6 

.604 

.665 

.564 

.101 

81,6 

87.6 

78.4 

9.2 

7 

.635 

.698 

.670 

* .128 

83.2 

89.0 

79.8 

9.2 

8 

.672 

.634 

.482 

.162 

85-1 

93.0 

80.0 

13.0 

’9 

.620 

.576 

.433 

.142 

85.8 

93.2 

80.6 

12.6 

10 

.494 

.547 

.436 

.111 

86.2 

91.6 

83-2 

8.4 

11 

.505 

.658 

.441 

.117 

85.1 

90.5 

81.0 

9.5 

12 

.555 

.616 

.506 

.110 

84.5 

90.0 

81.0 

9.0 

13 . 

.646 

.697 

.693 

,104 

84.6 

89.8 

81.2 

8.6 

14 

.660 

.714 

.602 

.U2 

85.0 

90.4 

80.2 

1Q.2 

15 

.575 

.651 

.489 

.162 

83.4 

86.0 

81.2 

4.8 

16 

• .521 

.660 

.469 

.091 

84.2 

86.7- 

82.0 

4.7 

17 

. .555 

.697 

.622 

.075 

83.2 

91.0 

78.6 

12.4 

18 

.603 

.OtK) 

.616 

.084 

82.9 

86.2 

80.4 

6.8 

19 

.580 

.631 

.609 

.122 

83.3 

88.6 

79.0 

9.6 

20 

.604 

.654 

.547 

.107 

82.3 

86.0 

80.2 

5.8 

21 

.615 

.662 

.655 

.107 

82.7 

86.8 

79.2 

7.6 

22 

.587 

.634 

.634 

.100 

83.4 

87.0 

79.8 

7.2 

23 

.614 

.664 

.616 

.119 

84.5 

89.4 

80,0 

9.4 

24 

.638 

.681 

.684 

..097 

84.6 

87.8 

81.8 

6.0 

25 

.634 

.670 

.673 

.097 

84.0 

90.4 

81.6 

8.8 

26 

.597 

.645 

.517 

.128 

82.2 

85.0 

81.2 

3.8 

27 

.697 

.639 

.533 

.106 

83.7 

88.6 

79.2 

9.4 

28 

.611 

.668 

.555 

.113 

83.2 

87.6 

80.4 

7.1 

29 

.631 

.691 

.560 

.131 

84.3 

90.2 

79.8 

10.4 

30 

.629 

.673 

.673 

.KK) 

84.8 

90.8 

80.3 

10.6 

31 

,631 

.668 

.675 

.093 

83.0 

87.8 

80.6 

7.2 


The Mean Height of the Barometer, as likewise the D^ and Wet Bulb 
Thermometer Means are derived, from the hourly observations, made during 
the day. 
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Meieorolo^ic0l OiferoailoM, 


Abstract <if the Be%ulU of the murljf Mei/eorohgical Obaervaiioi^ 
taken at the Surveyor Generates Office, Calcutta, 
in the month of July 1866 . 


Daily Ifeana, &o, of tho Observations and of the Hygrometriind eleiments 
dep^dent thereon — (Continued J 















